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HHOACHUTEJIbBHAA 3AIINCKA

[IporpamMma mo XMMHUH Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs COCTaBJICHA Ha OCHOBE TPEOOBaHWM K
pe3yibpTaTaM OCBOCHHS OCHOBHON 00pa3oBaTebHON MPOrpaMMbl OCHOBHOTO 00IIero 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC 00O, a Taxke Ha OCHOBE (enepanbHON pabodeldl MporpaMMbl BOCHHMTAHHS M C Y4ETOM KOHIEIIUU
Mpero1aBaHus yueOHOTO npeaMeTa « XUMHUs» B 00pa3oBaTeIbHbIX opranuzanusx Poccuiickoii @enepanum.

[Iporpamma mo xuMuu Ja€T MPENCTaBICHHE O LENAX, OOIIel cTpaTerud oOy4eHHUs, BOCIUTAHUS U PAa3BUTHUSA
oOyJaromuxcsi CpeACcTBaMHM y4eOHOTO TIpeAMEeTa, YCTaHAaBIMBAaeT O00S3aTeIbHOE MPEIMETHOE COJEp)KaHHE,
IIpelycMaTpuBaeT paclpeiiesieHue €ro Mo KjiaccaM U CTPYKTYpUpOBaHUE IO pas3jejiaM U TeMaM I[porpammbl I10
XUMHH, OIpeAesieT KOJMYECTBEHHbIE U KAueCTBEHHBIE XapaKTEPUCTUKU COJIEP)KaHUSA, PEKOMEHAYEMYIO
MOCIIEIOBATEIBHOCTh U3YYCHUSI XUMHH C YIETOM MEKIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOTO
mporecca, BO3PACTHBIX OCOOCHHOCTEW OOYYalOLIUXCs, OMpEAeIsieT BO3MOXXHOCTH MpeaMeTa Ui pealn3aluu
TpeOOBaHMI K pe3yJbTaTaM OCBOCHHsSI OCHOBHOW 0Opa30BaTEeNbHOW NpPOTpaMMbl HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, a Takke TpeOOBaHUM K pe3ylbraTaM OOydeHHs XMMUU Ha YpOBHE IeJied M3yueHHus NpeaMmeTa U
OCHOBHBIX BUJIOB YU€OHO-TI03HABATEIbHON AEATEIbHOCTH O0YUYAIOUIErocs N0 OCBOCHUIO YU€OHOTO COAEPIKAHMUS.

3HaHME XUMUU CIY)KMT OCHOBOM 1Js1 (hOpMHPOBAHMSI MUPOBO33PEHHUS 00yUaIOUIErocs, €ro MnpeacTaBiIeHul o
MaTepUaJbHOM €IMHCTBE MHpa, BAXKHYI pPOJb UrpaloT (QOpMHpyeMble XUMHUEH MpPEACTaBIECHUS O
B3aUMOIIPEBPALEHUAX PHEPIHUM U 00 HBOJIIOIMU BEIIECTB B MPUPOJIE, O MYyTAX pEIICHUs TJ00albHBIX MPoOiIeM
YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM, YHEPreTUUECKOM, MUINEBOM M HKOJOTHYECKON O€301MacHOCTH,
po6JIeM 31paBOOXpPaHEHUSI.

N3ydenune xumun:

CIOCOOCTBYET peaau3alliid BO3MOXHOCTEH Ui caMOpa3BUTUS U (POPMHUPOBAHUS KYJIbTYpbl JIMUYHOCTH, €€
obmel 1 GPyHKIIMOHATLHON TPAMOTHOCTH;

BHOCUT BKJaJ B (OpPMHUPOBAHHE MBINIJIEHUS M TBOPYECKUX CHOCOOHOCTEH OOy4arommuxcsi, HaBBIKOB HX
CaMOCTOSITENIbHOM yueOHOM e TeNIbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIEI0OBATEIbCKMX YMEHUHN, HEOOXOAUMBIX KaK
B [IOBCEJHEBHOM U3HU, TaK U B IPO(PECCHOHABHOMN e TEIbHOCTH;

3HaKOMHUT CO CHEIU(UKONH HAydHOTO MBILIUIEHUS, 3aKJaJbIBAET OCHOBBI LIEJIOCTHOIO B3IVIsa HA €IUHCTBO
IIPUPOIBI " 4eJI0BEKa, ABJIACTCS OTBETCTBCHHBIM 3TaIoOM
B (DOPMUPOBAHUU €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH 00yUaroIuxcs;

CnocoOCTBYeT (OPMHPOBAHUIO LIEHHOCTHOI'O OTHOLIEHHS] K €CTECTBEHHO-HAay4YHBIM 3HAHUAM, K MIPUPOAE, K
4eJI0BEKY, BHOCUT CBO BKJIaJl B 9KOJIOTMYECKOE 00pa30BaHNE 00yUarOIIHUXCSL.

JlaHHBbIE HAINpaBJIEeHUs] B O0y4YE€HUM XMMUU OOECHEUMBAIOTCS CHEHM(PUKON colepxaHus yueOHOro mpeaMera,
KOTOPBIH SIBJIAETCS ME€AArOrMYECcKH aJlalTUPOBAHHBIM OTPAKEHHEM 0a30BOM HAyKH XMMUHU Ha ONpeeIEHHOM JTare
€€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOIO oOIIero oOpa3oBaHUS OPUEHTHPOBAH HA OCBOCHUE OOYy4aroIUMUCS
CUCTEMBI IIEPBOHAYAJIBHBIX ITOHATUN XUMHUHU, OCHOB HEOPraHMYECKOM XMMHUHM M HEKOTOPBIX OTAEIBHBIX 3HAYMMBIX
MOHSATUNA OPraHUYECKON XUMUHU.

CtpykTypa coaep)kaHUs HpPOrpaMMbl 0 XMMHMU CGHOPMHpPOBaHA HA OCHOBE CHUCTEMHOIO MOJX0jAa K €&
n3ydeHnto. CozepkaHue CKIAAbIBA€TCSl U3 CUCTEMbI NOHATHH O XMMMYECKOM JIEMEHTE U BELIECTBE M CHCTEMBI
HNOHATUH 0 XUMHUYeCcKON peakiuu. OO0 3TH CUCTEMBI CTPYKTYPHO OpPraHM30BaHbI [0 MPUHIUITY [IOCIEI0BATEIBHOIO
pa3BUTHS 3HAHUN HA OCHOBE TEOPETUYECKUX IIPEJICTABICHUM PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUs KaK OCHOBBI BCEI'O €CTECTBO3HAHMS,

— Ilepuonnueckoro 3akona J[. 1. MenneneeBa kak OCHOBHOI'O 3aKOHA XMUMMHY;

— YYEHHMsI O CTPOEHUH aToMa U XMMHUYECKOH CBSI3U;

— NpEeJCTaBICHUH 00 IEKTPOIUTUYECKON TMCCOIMALINN BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUS PacCMATPUBAIOTCS HA OCHOBE SMIMPUYECKU TOJIYYEHHBIX U OCMBICICHHBIX (aKTOB,
Pa3BUBAIOTCS MOCIIEA0BATENBHO OT OJJTHOIO YPOBHS K APYrOMY, BBINOJIHAA (PYHKIUU OOBSICHEHUS U POTHO3UPOBAHHUS
CBOJCTB, CTPOEHUS U BO3MOXKHOCTEN IIPAKTUYECKOTO IIPUMEHEHUS U NTOJIYy4YEHUS N3Y4aeMbIX BEIECTB.

OcBoeHue MporpaMMmbl IO XUMHHM CIOCOOCTBYET (OPMUPOBAHMIO MPEACTABIEHUS O XUMHYECKOU
COCTaBJIAIOLIEH HAYYHON KapTHUHBI MUpa B JIOTMKE €€ CUCTEMHOU NMPUPOIbI, IEHHOCTHOIO OTHOLIEHUS K HayYHOMY
3HAHMIO U METOJIaM NIO3HAHUs B Hayke. M3ydueHne XuMHUM NPOMCXOUT C MPUBJICYEHUEM 3HAHUI U3 PaHee U3YUYEHHBIX
y4ueOHBIX npeamMeToB: «Okpyxaromuii Mup», «buonorus. 5—7 knacce» U «PU3UKa. 7 KI1accy.

[Ipy wW3yuyeHMM XUMHM TPOUCXOAUT (HOPMHUPOBAHME 3HAHUI OCHOB XMMHMYECKOW HAyKM Kak o0iacTtu
COBPEMEHHOT'0 €CTECTBO3HAHMS, MPAKTUUYECKON NIEATEIBHOCTH YEJIOBEKA U KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM
KyJIbTYyphl. 3aa4a y4eOHOro mpeaMeTa COCTOMT B (POPMHUPOBAHMHM CHUCTEMBbl XUMHUYECKUX 3HAHUM — BaOKHEUIINX
(baxTOB, MOHATUH, 3AKOHOB ¥ TEOPETUUECKUX IMOJIOKEHHUH, TOCTYIHBIX 0000IEHII MUPOBO33PEHUECKOTO XapaKTepa,
A3bIKa HAayKH, B MPUOOIICHUN K HAyYHBIM METOJIaM MO3HAHUS MPHU M3YYEHUH BEIIECTB U XMMHUYECKHX PEaKLUH, B



(GopMHUpPOBAaHUM W PA3BUTHU TO3HABATEIbHBIX YMEHHMH M MX NMPUMEHEHWH B Y4eOHO-TIO3HABATEIbHOH M y4eOHO-
HCCIIEI0BATENILCKOM JIEATEIIbHOCTH, OCBOCHUM TPaBHJ OE€30MacHOr0 OOpalleHHUs] C BEIIECTBAMHU B IOBCEIHEBHOM
AKU3HU.

[Ipu u3yd4eHnn XMMUU HA YPOBHE OCHOBHOTO 0O0IIEro 00pa3oBaHus BXKHOE 3HAUEHUE MPUOOPETH TaKue LEeNH,
KaK:

—opMHUpPOBaHHE HHTEIUIEKTYaJbHO PA3BUTOW JMYHOCTH, TOTOBOM K €aMOOOpa30BaHUIO, COTPYAHUYECTBY,
CaMOCTOSITEIIbHOMY MTPUHATHUIO PELICHUH, CIIOCOOHOM aanTupOBaTHCS K OBICTPO MEHSIOMIMMCS YCIIOBUSM KU3HHU;

—HaNpaBJIEHHOCTh OOYy4YeHHS Ha CHCTEMAaTH4YecKoe NpUOOIIeHHnEe OO0YyJalomMXcsi K CaMOCTOSTEIbHOM
[I03HABATEIbHON JIESITEIbHOCTH, HAyyHbIM METOJaM IMO3HaHMs, (OPMUPYIOIIMM MOTHUBALUIO M Pa3BUTHE
CIIOCOOHOCTEH K XUMUU;

—o0ecrieyeHne yCIOBHH, CIIOCOOCTBYIOUIMX TNPHOOPETEHHI0 OOYYaIOUIMMHUCS OIbITa Pa3sHOOOpa3HOM
NESITEIbHOCTH, TO3HAHMSI M CaMOIIO3HAHUS, KJIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIMM), HMEIOIMIHNX
YHUBEpPCAIbHOE 3HAUYEHUE JIJIsl Pa3JIMUHbIX BUJIOB JIEATEIbHOCTH;

—dopmupoBanre 00mEeH (YHKIIMOHAIBLHOM W €CTCCTBCHHO-HAYYHOW T'PAMOTHOCTH, B TOM YHCIC YMEHUI
OOBSCHATh U OLIEHHBAThH SBJIECHUS OKPY)KAIOLIErO0 MMpA, MCIOJb3ys 3HAHMS U OIBIT, MOJIyYEHHBIE NMPU U3Y4YEHUU
XUMHH, IPUMEHSTH UX MPU PEUICHUH NMPOOJIeM B MOBCEAHEBHOM KU3HU U TPYAOBOM J€ATEIbHOCTH;

—(dopmupoBaHKe y 00y4arOIINXCs T'YMAaHUCTUYECKUX OTHOIIECHUN, MOHUMAaHMS IEHHOCTH XUMHYECKUX 3HAHUM
JUIs BBIPAOOTKH SKOJIOTMUYECKHU LI€JI€CO00pa3HOro MOBEIEHUS B ObITY U TPYIOBOM AEATEIBHOCTU B LIEJISIX COXPAHEHUS
CBOETO 3/I0POBBS U OKPYKAOUIEH TPUPOJHON CPEBL;

— pa3BUTHE MOTHUBAlUMU K OOYUEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO M CaMOBOCIIMTAHHIO HAa OCHOBE
YCBOGHMSI OOIIEUYEIOBEYECKMX LIEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY MNpoGWiIs W HaIlpaBI€HHOCTH
JanbHenIero o0y4eHus.

OOmiee 4yMcIO YacoB, OTBEAEHHBIX JJIS W3Yy4EHUS XUMHMHM Ha YPOBHE OCHOBHOTrO oOmiero oopa3zoBaHus,
cocrtaBisieT 136 yacoB: B 8 kiacce — 68 yacos (2 yaca B Hefelno), B 9 kiacce — 68 yacoB (2 yaca B HEZETIO).

COILEP KXAHUE OBYYEHUA

8 KVIACC

IlepBoHayajbHBIE XUMHYECKHE TOHATHSA

[Ipenmer xumun. Ponb XxumMun B KM3HU 4esloBeka. XMMHUA B cucTteMe Hayk. Tena m BemectBa. Pusnyeckue
CBOMCTBA BEIECTB. ArperaTHoe COCTosiHue BenecTs. [oHsTHEe 0 MeTonax Mo3HaHusA B XUMUHU. YnCcThIe BeniecTBa 1
cmecu. CriocoObl pa3ienieHus: CMecei.

ATOMBI U MOJIEKYNBI. XHUMUYECKUE 3JIeMEHThl. CHMBOJIBI XMMHUYECKHX IEMEHTOB. IIpocTeie M clOXKHBIE
BEIIECTBA. ATOMHO-MOJIEKYJIIDHOE YUCHHUE.

Xumnueckas Gopmyna. BareHTHOCTh aTOMOB XMMUYECKUX IEMEHTOB. 3aKOH MOCTOSIHCTBA COCTAaBa BEILECTB.
OtHocurenbHast atToMHas Macca. OTHOCUTENbHAs MOJIEKYJIspHas mMacca. MaccoBast OISl XMMHYECKOIO 3JIEMEHTa B
COCIMHEHUM.

KonunuectBo BemecrtBa. Monb. MonsipHas Macca. B3auMocCBA3p KOJIMYECTBA, MAacChl M YUCIA CTPYKTYPHBIX
euHUI] BeulecTBa. Pacu€rel mo popMmynamMm XMMHUYECKUX COEJMHEHUH.

Ousnyeckue M XUMHUYECKHUE SBICHMS. XUMHMUYECKas peakluus U €€ NPU3HAKU. 3aKOH COXPAHEHMsI MAaccChl
BellecTB. Xumuueckue ypaBHeHus. Knaccudukanus XuMUUeCKUX peakiuil (COeMHEHUs, Pa3IoKEHHs, 3aMelleHus,
oOMeHa).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XMMHYECKOW IMOCYJIOM, MpaBuiamMu paboThl B JIaOOpaTOpuM M NpuéMaMu OOpalleHus c
71a00paTOPHBIM 000PYIOBAaHUEM, U3yYE€HUE U ONHMCaHUE (PU3MUECKUX CBOWCTB 00pa3ll0B HEOPraHMUYECKUX BEIIECTB,
HabmroieHne uznyeckux (MaBieHUEe BOCKA, TasHHUE JIbJla, PACTUPAHUE caxapa B CTYIKE, KUIIEHUE U KOHJCHCAIUs
BOJbI) U XUMHUYECKUX (TOPEHHME CBEYM, MPOKATUBAHME METHON IMPOBOJIOKH, B3aUMOJCHUCTBHE MeNla C KHCIOTOMN)
SBJICHUH, HAOIIOJEHUWE U ONHMCAaHUE INPU3HAKOB NPOTEKAHMS XUMHMUYECKHX peakuuid (pasjiokeHue caxapa,
B3aMMO/ICHCTBHE CEpHOM KHUCIOTHI C XJIOpuIoM Oapusi, pazioxenue ruapokcuaa menu (II) mpu HarpeBanuwm,
B3aMMoOJIeHCTBHE kene3a ¢ pacTtBopoM coy menu (II), m3yueHuwe crmocoOoB pas3zeneHuss cMecel: ¢ MOMOIIbIO
MarHuTa, (uiIbTpoBaHUE, BBIMAPUBAHUE, NUCTWIULALMS, XpoMaTorpadus, MpoBeACHNUE OYUCTKU TMOBAPEHHOU COJIH,
HaOJI0/IeHNE M ONMCAHUE Pe3yIbTaTOB MPOBEACHUS OIBITA, HIUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHMs MacChl, CO3/JaHNe
Mojieel MOJIeKYI (I1apoCTePKHEBBIX).

Bakueiilue npeacTraBuTe I HEOPraHMYECKUX BellecTB

Bosnyx — cmecs razos. CoctaB Bozayxa. Kuciaopon — anemeHT u npocroe BeniectBo. Haxoxxaenue kucnopoaa
B TIpupoje, pusnyeckre 1 XUMHUIecKue cBOUCTBa (peakiuu ropenusi). Oxcuasl. [Ipumenenue kucnoponaa. CriocoObt



MOJIy4eHUsI KUCIOpOAa B JIabopaTopuud M MpoMbIIUIEHHOCTH. KpyroBopor kucmoposna B mpupoae. O30H —
AJUIOTPONHAS MOIU(BHUKAIHS KHCIOPOIA.

TennoBoi#t A3PeKT XUMUIECKON peaKkIiy, TEPMOXUMUYECKUE YPAaBHEHHS, 7K30- U SHJAOTCPMHUECKUE PEAKLIUH.
TornmmBo: yrosipb U MeTaH. 3arpsi3HeHHE BO3/1yXa, YCUJICHHE TapHUKOBOTO 3 eKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bomopoa — snemeHT M mpocTtoe BemiecTBo. HaxoxkneHue Bojopona B mpupojae, GU3NYECKue M XUMUYECKHE
CBOMCTBA, IPUMEHEHHE, CIIOCOOBI ToTyueHus. KuciaoTsl u conu.

Modnsipublii 00bEM ra30B. Pacu€Thl M0 XUMHUUECKUM YpaBHEHHSIM.

dusnueckue cBoKcTBa BoAbL. Boaa kak pactBopureis. PacTBopbl. HachllieHHbIE M HEHACBILIEHHBIE PACTBOPHI.
PacTtBopuMOCTh BeliecTB B Bojie. MaccoBasi 10J1sl BELIECTBA B pacTBOpe. XUMHUYECKUE CBOMCTBA BOJibl. OCHOBAHMUS.
Ponb pacTBOpOB B mpupoJie M B KU3HMU yesoBeka. KpyroBopoT Bojabl B Ipupoje. 3arpsi3HEHUE HPUPOJHBIX BOI.
OxpaHa U 04MCTKa PUPOJHBIX BOJ.

Knaccugpukamuss nHeopranmyecknx coeamHeHuil. Oxkcuapl. Kiaccuduranms OKCHIOB: cosieoOpasyromme
(ocHOBHBIE, KHCIIOTHBIE, aM(OTepHbIE) U HecoseoOpasytomue. Homenknarypa okcunoB. @u3nyeckie 1 XHMHUIECKUE
CBOMCTBA OKCUAOB. [loyueHne okcuos.

OcHoBanus. Knaccudukanus ocHOBaHMI: 1ENOYM U HEPACTBOPHUMBbIE OCHOBaHHA. HoMeHKIaTypa 0CHOBaHMI.
®uU3NYECKUE U XUMUYECKUE CBOMCTBA OCHOBaHUU. [loydeHne ocHOBaHMIA.

Kucnoter. Knaccudukanus kucnot. Homenknarypa kucnot. @uznueckne 1 XuMHYECKHE CBOMCTBA KUCIIOT. P
aktuBHOCTH MeTasuioB H. H. bekeroBa. [lonyyenue Kucior.

Conu. Homenknarypa coneil. @u3nueckue U XuMuieckue cBoiictsa cosieil. [lonyuenue coeit.

I'enernueckas cBs3b MEXAY KlIacCaMU HEOPTraHUUECKUX COEANHEHUN.

Xumuueckuil IKCnepumenm:

KayeCTBEHHOE OIpeJ/IeICeHHE COJEp KaHMUs KUCIOpOJa B BO3AyXe, MOJIydeHHEe, coOupaHHe, pacro3HaBaHHUE U
M3YyYEHHE CBOMCTB KHUCIOPO/Ia, HaOII0IeHNE B3aUMO/IEHCTBUS BEIIECTB C KHCIOPOJIOM U YCIIOBUS BOZHUKHOBEHUS U
MpeKpaleHusi TopeHus (mokapa), O3HaKOMJIEHHE C 0o0pa3llaMM OKCHIOB W ONHCAHME WX CBOMCTB, IMOJyYeHHE,
coOupaHue, pacrio3HaBaHUE U U3y4eHHE CBOMCTB BOJIOpoJia (rOpeHue), B3auMOIEHCTBHE BOJIOPOIa C OKCUAOM MeIn
(IT) (Bo3MOXKHO UCHOJB30BAHUE BHJAEOMATEpUANOB), HaOMIOAeHHE OOpa3lOB BEIIECTB KOJIMYECTBOM | MOJb,
UCCIIeIOBAaHNE OCOOCHHOCTEN PAacCTBOPEHUS BEIIECTB C PA3IMYHONW PacTBOPUMOCTHIO, MPUTOTOBIEHUE PACTBOPOB C
OTpeeIEHHON MacCOBOM [I0JIe pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBHE BOJIBI C METaUIaMH (HAaTpUEM H
KasblieM) (BO3MOJKHO HWCTIOJb30BaHUE BHJICOMATEPHAIOB), HWCCIIEIOBAaHHE OOpAa3IOB HEOPraHMYECKHUX BEIICCTB
pa3IMYHBIX KJIaccoB, HAOIIOACHNE M3MEHEHHs OKpAacKd MHAMKATOPOB B PacTBOpax KUCIOT M LIeNOoYed, U3ydeHHe
B3auMoeiicTBus okcuna menu (II) ¢ pacTBOpoM CepHOM KHCIIOTHI, KUCIOT ¢ METa/UIaMH, PEaKIil HeHTpalnu3aim,
MOJTYyYeHUE HEPACTBOPUMBIX OCHOBAaHMM, BBITECHEHHME OJHOIO MeETala JIPYyrUM M3 pacTBOpa COJIM, PEIICHUE
SKCIIEPUMEHTAIIbHBIX 33/a4 110 TeMe «BakHelnme Ki1accbl HEOPraHM4eCKUX COCAMHEHUIN.

IMepuonuveckuii 3axkoH u Ilepuoamyeckasi cucrema xumuuyeckux 3jaemenToB JI. HU. Menaeseena.
Crtpoenne atoMoB. XuUMu4eckas cBf3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIEC PeaKIUU

[lepBpie TOMBITKH KJIACCU(PUKALUKN XUMUYECKHX 3JeMeHTOB. [loHATHE O rpynmax CXOJHBIX 3JEMEHTOB
(IenoyHble M MIENIOYHO3EMEJIbHBIE METAJUIbl, TallOT€Hbl, WHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPbIE O00paszyroT
amoTepHbIe OKCUIbI U TUIPOKCU/IBI.

[lepuonnueckuii  3akoH. Ilepuommueckas cucrema xumuyeckux dnemeHtos . . Menneneesa.
Kopotkonepuoanass u uHHOMepuoaHas ¢opmel Ilepuoanueckoil CUCTEMBl XUMHUYECKHX djieMeHTOB /.
U. MenpneneeBa. Ilepuoapl u rpynnbl. @U3HUECKU CMBICT MOPSAKOBOIO HOMEpPA, HOMEPOB IMEPUOAA U TPYIIIIbI
3JIEMEHTA.

Crpoenune atomoB. CoctaB aToMHBIX siiep. M3oTomnbl. DnekTponbl. CTpoeHHe 3IMEeKTPOHHBIX 000JI0UeK aTOMOB
nepBbix 20 xumuueckux sneMeHToB llepuonnueckoit cucremsl J[. Y. MenaeneeBa. XapakrepucTuka XUMHUYECKOTO
2JIEMEHTA 10 €ro nojoxxeHuro B Ilepuonnueckon cucreme . M. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHUs paJinyca aTOMOB XMMHUYECKUX JJIEMEHTOB, METAUNINYECKMX U HEMETAIIINYECKUX
CBOJCTB I10 TpyIIIaM U IEPUOJIaM.

3nauenue [lepuonnueckoro 3akoHa u Ilepnonnyeckoil CUCTEMBI XUMUYECKHUX JIEMEHTOB JJISl Pa3BUTUSl HAYKU
u npaktuku. JI. . MenzaeneeB — yd€HbBIN U TpaXKJaHVH.

Xumnueckas cBs3b. KoBaneHTHast (NOJsipHAst U HEMOJIAPHAs) CBsI3b. DJIEKTPOOTPULATENBHOCTh XUMHUECKUX
251eMeHTOB. MoHHas CBA3b.

Crenenp okucnenus. OKUCINTEIbHO-BOCCTAHOBUTENBHbBIE peakiuu. [Iporeccsl OKUCIeHNsI 1 BOCCTAHOBIICHHUSL.
Oxucnurenu 1 BOCCTAaHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3yueHre oOpas3loB BEUIECTB METAUIOB M HEMETAJUIOB, B3aUMOJEWCTBUE TMAPOKCHIA LIMHKA C pacTBOpaMu
KHCJIOT U I1I€JI0UEH, IPOBEAECHNE OTBITOB, MILTIOCTPUPYIOIIUX PUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX pEAKLIUI
(ropeHue, peakliuy pas3iokKeHus, COEAUHEHN).

Mesicnpeomemmuoie céazu



Peanu3zanus MeXnpeIMETHBIX CBI3€H IIPU U3YYEHUH XUMUU B 8 KJ1acce OCYIIECTBIISETCS YEPE3 UCIIOJIb30BAHHE
KaK O6IJ_[I/IX CCTCCTBCHHO-HAY4YHbBIX HOHSITI/Ifl, TaxK " HOHﬂTHﬁ, ABJIIFOIUXCA CUCTCMHBIMU IJI1 OTACJIbHBIX MTPCAMCETOB
€CTECTBEHHO-HAYYHOTO LUKJIA.

OOmue ecTecTBEHHO-HAyYHbIC TMOHATHS: HAYYHBIH (DaKT, THIOTE3a, TEOPHs, 3aKOH, aHaluW3, CHHTE3,
Kaccu(uKaIus, MepuoaAnIHOCTh, HAOIIOICHUE, SKCIICPUMEHT, MOJICTUPOBAHKE, U3MEPEHHE, MO/ICITh, SIBJICHHC.

®dusuKa: MaTepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIMJ, U30TOIbI, PaJIMOAKTUBHOCTb, MOJIEKYJIA,
ANIEKTPUUECKUN 3apsifl, BEIIECTBO, TeNO, 00bEM, arperaTHOE COCTOSHHME BELIECTBA, ra3, (pU3MYECKUE BEIUYHHBI,
CIMHUIIBI U3MEPEHHSI, KOCMOC, TUTaHEThI, 3BE3/1b1, COJTHIIE.

buonorus: ¢potocunres, npixanue, ouochepa.

I'eorpadus: atmocdepa, ruapocdepa, MHHEPAIIBI, TOPHBIC MTOPOIBI, ITOJIE3HBIC HCKOITAEMBIC, TOILTUBO, BOJIHBIC

pecypcChl.

9 KJIACC

BemecTtBo 1 XuMHYecKasi peaKius

[lepuoguueckuii 3axkoH. [lepuoguueckas cucrema xumudeckux snemeHToB JI. . Menneneea. Crtpoenue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUN CBOWCTB XMMHUYECKUX IJIEMEHTOB MEPBBIX TPEX MEPUOIOB, KaIHs, KAIbIUS U
UX COEIMHEHU B COOTBETCTBUHM C IMOJIO)KEHHUEM JIeMeHTOB B [lepuoinyeckoil cuctemMe U CTpOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHUJbl XUMHUYECKON CBS3H. THIBI KPUCTAIUIMUECKUX PEIHIETOK, 3aBUCHMOCTb CBOMCTB
BEIIECTBA OT TUMA KPUCTAIINYECKON PEIIETKN U BUIa XUMUYECKOM CBS3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIeCTB. XUMUYECKHE CBOWCTBA BEIIECTB, OTHOCSAIINXCS K
Pa3IMYHBIM KJIaccaM HEOPraHMYECKUX COEAMHEHUMN, TeHETHYECKasl CBsI3b HEOPraHWYECKUX BELIECTB.

Knaccudukanuss XuMU4YecKHMX peakluil Mo pa3ivyHbIM MpU3HAKaM (IO YMCIY M COCTaBY YYaCTBYIOUIUX B
peakuu BEIIeCTB, MO TEIIOBOMY 3(G(deKTy, MO HW3MEHEHHUIO CTENeHEeW OKUCIEHHS] XMMHUYECKHX JJIEMEHTOB, IO
00paTUMOCTH, [0 YYaCTHUIO KaTaau3aTopa). IK30- U SJHIOTEPMUUECKHE PEaKui, TEPMOXUMUYECKHE YPABHEHHUS.

[TonsiTre o ckopoctu xumMuueckoi peakuuu. [loustue 06 oOpaTUMbBIX 1 HEOOPATUMBIX XUMHUUECKUX PEAKIUIX.
[loHATHE O TOMOTEHHBIX U TeTepOreHHbIX peakuusax. [lonstue o xaranuze. IloHsATHE O XMMHYECKOM PAaBHOBECHH.
@akTOpBl, BAUAIOIIAE HA CKOPOCTh XUMHUECKOUN PEAKIIMH U MOJIO0KEHNE XUMUYECKOTO PAaBHOBECHS.

OKHCAUTENBEHO-BOCCTAHOBUTEIbHBIE PEAKIMHU, 3JEKTPOHHBIM OadaHC OKHCIUTENIbHO-BOCCTAHOBUTEILHOM
peakunu. CocCTaBlIEHHE YPAaBHEHHMH OKHCINUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMM € MCHOJIb30BAaHUEM METOJa
ANIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON TUCCOLMALMU. DIEKTPOIUTHI U HEAIEKTPOJIUThl. KaTnoHbl, aHMOHBI. MexaHu3m
JMCCOLMAMU BEUIECTB C Pa3IMYHBIMU BUJIAMHU XuMudeckoil cBsizu. Crenenp auccouuanuu. CuibHble U cialble
AJIEKTPOJIUTHI.

Peakuuu nonHoro oomMeHa. Y ciaoBHsI MPOTEKaHUs peakUuii HOHHOTO 0OMEHa, MOJIHbIE U COKPAIIEHHBIE HOHHBIE
ypaBHeHUs1 peakiuid. CBOWCTBA KHUCIOT, OCHOBAaHHMH W COJIeH B CBETE IPEJICTABICHUA 00 3IIEKTPOIUTHYECKOMN
nucconanuu. KauectBeHHbIe peakuy Ha MOHbL. [loHsATHE O ruaponIn3e colei.

Xumuueckuii Ixcnepumenm:

03HAaKOMIJIEHHUE C MOJIETSIMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHMYECKUX BEIIECTB — METANIOB U HEMETAILIOB
(rpaduTa m anmasa), CIOKHBIX BELIECTB (XJIOpUIAa HATpHs), UCCIEIOBAaHHE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOM
peaKuu OT BO3JACHCTBUS Pa3IMUHBIX ()aKTOPOB, UCCIEAOBAHHE JIEKTPOIPOBOAHOCTH PACTBOPOB BEIIECTB, IIpoIecca
JMCCOLMAIIMU KHUCIIOT, IIelI04Yel U coyiel (BO3MOKHO HCIOJIb30BaHHE BHJICO MATEpUaJOB), MPOBEICHHE OIBITOB,
WUTIOCTPUPYIOIINX TPU3HAKU TPOTEKAHHs peakiuid HOHHOro oOmeHa (oOpa3oBaHHME OCaJKa, BBIJCICHUE Ta3a,
oOpa3oBaHHUE BOJIbl), OMBITOB, MIUTFOCTPUPYIOIINX MPUMEPHl OKHCIUTENIbHO-BOCCTAHOBUTENBHBIX peakiluii (ropeHue,
peaKIuu pa3noKeHHs, COCAMHEHNS), PACTIO3HABAHUE HEOPTaHUUYECKUX BEIIECTB C MOMOIIBI0 KAUeCTBEHHBIX PEAKIIHIA
Ha MOHBI, pEIICHUE SKCIEPUMEHTAIBHBIX 3a/1a4.

HeMmeTasibl 1 UX COeUHEHUS

OOmast xapakTepucTuka ramoreHoB. OCOOCHHOCTH CTPOEHUS aTOMOB, XapaKTEpHBIE CTEMEHU OKUCIICHHS.
CrpoeHue u (hu3MYECKUE CBOWCTBA MPOCTHIX BEIIECTB — TaJIOTEHOB. XMMHUYECKHE CBOMCTBA Ha MpHUMeEpe Xjiopa
(B3auMofelicTBUE C MeTajllaMd, HeMeTajlamu, Menodamu). XiopoBojopod. CoisissHas KHUCIOTa, XUMHUYECKHE
CBOMCTBA, TOJIyueHUEe, NpuMeHeHue. [leficTBUe Xjopa M XJIOPOBOAOPOJAa HAa OpraHU3M 4YeloBeka. Baxheilime
XJIOPUABI U UX HAXOKJACHHUE B IPUPOJE.

OObmas xapaktepuctuka 31eMeHTOB VIA-Tpymmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEpHbIE CTETCHH
okucnenus. CTpoeHue M (HU3UYECKUE CBOICTBA MPOCTHIX BELIECTB — KUCIOPOAAa M Cephbl. AJUIOTPOIHBIE
MoAM(pUKAIMK KHCIOpOoJa M cepbl. XHUMHUYecKue cBoicTBa cepbl. (CepoBoJopoJl, cTpoeHHe, (uzndeckue u
XUMHUYECKUEe CBOMCTBa. OKCHIIBI cephbl KaK IMPEICTAaBUTENM KUCIOTHBIX OKCHAOB. CepHas KHCIoTa, GU3UYECKUE U
XUMHYECKHE CBOWcTBa (OOIIME Kak MPEACTABUTENS Kiacca KHUCIOT W crneruduueckue). XUMHUYECKHUE PEakIuw,
JIeKaIlue B OCHOBE MPOMBIIIJICHHOTO CIIOC00a IMOJIydeHus: cepHOM KUcioThl. [Ipumenenue cepHoil kuciotsl. Comu



CepHOM KHCIIOTHI, KayecTBEHHas peakuus Ha cynb(ar-uoH. HaxoxkaeHue cepbl U €€ COCIUHEHUH B IPHPOJIE.
XHUMHUYECKOE 3arpsA3HEHUE OKPYXKAIOUIEH Cpelbl COEUHEHUSIMH CEpbl (KUCIOTHBIE JOXAM, 3arpsA3HEHUE BO31yXa U
BOJIOEMOB), CIIOCOOBI €r0 IPEIOTBPAILECHHUS.

OOmas xapakTepucTuka 371eMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOSHHUS aTOMOB, XapaKTepHBIC CTCIICHH
OKHCIEHHs. A30T, paclpoCTpaHEHHE B IpuUpoje, (U3NYecCKue M XUMHUYECKHe cBoiicTBa. KpyroBopoT azora B
npupose. AMMHAK, ero (pu3MuYecKHe W XUMHUYECKHE CBOWCTBA, MoyiydeHue M npumeHeHue. Comum aMMOHHMSA, HX
¢u3nveckne U XMMHYECKHE CBOICTBA, MpuMeHeHne. KadecTBeHHast peakuus Ha MOHBI aMMOHUS. A30THAs KHUCJIOTa,
e€ monyueHue, pu3nYecKre U XMMHUYECKHe CBOICTBa (00IIKe KaK MPeICTaBUTENs Kilacca KUCIOT U crnenuduyeckue).
Hcnonp3oBanne HUTPATOB M COJIEH aMMOHHUS B KAaue€CTBE MHUHEPAJIBHBIX YAOOpPEHUH. XUMHUYECKOE 3arpsi3HCHHE
OKpY)Karolllel cpellbl COEIUHEHUSIMHU a30Ta (KUCIOTHBIE HOXAM, 3arpsi3HEHUE BO3/yXa, IOYBBl U BOJOEMOB).
dochop, ammorpornHbie Momupukanuu Gocdopa, duznyeckue u xummdeckue cpoictBa. Okcun docdopa (V) u
docdopHas KucioTa, GU3MUECKUE W XHUMHUYSCKHE CBOMCTBA, mosrydeHue. lMcmonp3oBanue (ocdaroB B KadecTBe
MUHEPaAJIbHBIX y100pEHUII.

OO6mas xapakrepuctuka 31eMeHTOB [VA-Tpymmbl. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIE CTCTICHH
OKHUCJIEHUA. YTJIepOoJ, aJIOTPOIIHble MOIU(UKALMU, PACIPOCTPAHEHHE B HpHUpOJE, (U3MUECKHEe U XUMHUYECKHE
cBoiictBa. Ancop6uus. Kpyrosopor yrimepona B mpupone. Okcuibl yriepoja, ux (U3NYECKUe U XUMHUYECKHE
CBOICTBa, ACWCTBHE HA JKUBbIE OPraHU3MBI, MOJYYEHHE U MPUMEHEHHE. DKOJOrHYEeCKHe MPOoOJIeMbl, CBSI3aHHbBIE C
okcusom yriepona (IV), runoresa riio6abHOTO MOTEIJICHUS KJIMMaTa, MapHUKOBBIM d(DQeKT. YToapHas KUCI0Ta U
e€ coJin, uX pU3NYECKHe U XUMHUYECKHE CBOMCTBA, OJydeHHe U puMeHeHne. KauecTBeHHas peakiysi Ha KapOoHaT-
noHsl. Mcnonbs3zoBanue kapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIIIEHHOCTH U CEJILCKOM XO3SHCTBE.

[lepBoHauanbHbIE MOHATUS 00 OPraHUYECKUX BELIECTBaX KaK O COEAMHEHHUSX yriepoja (MeTaH, 3TaH, STHJIEH,
alleTUJIeH, STaHOJ, TJIMIEPUH, YKCyCcHas Kuciota). [IpupoiHbie MICTOYHUKY YTIeBOIOPOA0OB (yroJib, MIPUPOIHBIN ras,
He(Th), MPOAYKTHl UX TepepaboTku (OEH3UH), UX POJib B OBITY M MPOMBINUIEHHOCTH. [loHSATHE O OHOJOrHYECKH
BAXKHBIX BEILECTBAX: XHUpax, Oesikax, YriaeBoJax — M HX POJM B KM3HM 4YeloBeka. MarepuaabHOE €IMHCTBO
OpPraHMYECKUX U HEOPTraHMYECKUX COEIUHEHUH.

Kpemuuii, ero ¢gusmueckre M XMMHUYECKHE CBOWCTBA, MoJiydeHHE U NpuMmeHeHHe. CoeTuHEeHUs] KPEeMHHUS B
npupoje. O6mue npencrapienus 00 okcuae kpemuus (IV) u kpemaueBoit kucnote. CUIMKATHI, UX UCIIOJIb30BaHNUE B
ObITy, B MPOMBIIUICHHOCTH. BaxxHeilline cTpouTenbHbIE MaTepuasbl: KepaMmHKa, CTEeKJIO, IIeMEHT, OeTOH,
xene300eToH. [Ipobaembl 6e30macHOTro UCTOIB30BaHMS CTPOUTEIBHBIX MATEPHAIIOB B TIOBCETHEBHOM KU3HU.

Xumuueckuit IKCnepumenm:

U3ydYeHHe OO0pa3l0B HEOPraHWYECKHX BEIECTB, CBOICTB COJSHOW KHCIIOTHI, MPOBEICHHE KayeCTBEHHBIX
peakuuil Ha XJIOPUA-WOHBI W HAOIIOJEHHE MPU3HAKOB HMX MPOTEKAHMsS, OMBITHL, OTpaxaromue (u3nYecKue u
XMUMHUYECKHE CBOMCTBA raJIoOr€HOB M UX COEIMHEHHI (BO3MOYKHO MCIIOJIb30BAHHME BHICOMATEPUAIIOB), 03HAKOMIICHHE
c oOpa3uamMu XJOpUIOB (TAJOT€HHUJIOB), O3HAKOMJICHHE C OOpa3lamMu cepbl M €€ COEOTUHEHHAMH (BO3MOMKHO
UCIOJIb30BAHME  BHUAEOMATepuanoB), HaOmoJeHuWe TMpoiecca OOyrJIMBaHMS — caxapa IMOJ  JeicTBHEM
KOHLIEHTPUPOBAHHON CEpHOM KHCIOTHI, M3yYCHHE XHUMHUYECKHMX CBOICTB pa30aBICHHONW CEpHOM KHCIOTHI,
MIPOBEJICHUE KAaYEeCTBEHHOH peakluy Ha cyib(ar-vuoH M HaONIoJeHHWEe NMpHU3HaKa e MPOTEeKaHMs, 0O3HAKOMIIEHUE C
¢dbusznueckuMu cBOMCTBaMHU a30Ta, (ocdopa W UX coelMHEHUH (BO3MOKHO HCIOJB30BAaHUE BHICOMATEPHAIIOB),
oOpa3uamu a30THBIX U (hochopHBIX ynoOpeHuil, mojaydeHue, coOMpaHue, PaclO3HABaHWE U H3YyYEHHE CBOWCTB
aMMUuakKa, NpOBEACHHE KAYECTBEHHBIX peakluuid Ha HMOH aMMoHHMS U (ochaT-MOH U U3y4yeHUE NPU3HAKOB HX
MPOTEKAHUS, B3aUMOJCHCTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MeIbl0 (BO3MOXKHO MCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), U3Y4YCHHE MOJIEIeH KpUCTANTMYECKHX PEETOK anMasa, rpadura, QynnepeHa, 03HaKOMIIEHHUE C
MIPOLIECCOM aJICOPOLMH PACTBOPEHHBIX BEUIECTB aKTUBHUPOBAHHBIM YITIEM U YCTPONCTBOM IMPOTHUBOTA3a, MOJIyYEHHE,
coOupaHue, paclio3HaBaHWE U M3yYCHHE CBOWCTB YIJEKUCIOrO ra3a, MpOBEJCHHE KayeCTBEHHBIX pEakIuil Ha
KapOOHAT M CHJIMKAT-MOHBI M M3y4YE€HUE MPU3HAKOB UX NMPOTEKAHUs, O3HAKOMIIEHHE C NMPOIYKLUHUEH CHIMKAaTHON
IIPOMBIIIJIEHHOCTH, PELIEHHE SKCIIEPUMEHTAJIbHBIX 33714 110 TeMe «BaxkHelne HeMeTallbl U UX COSUHEHUSD).

MeTtanibl 1 UX COeIMHECHHS

OO1ast XxapaKTepUCTHKA XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBaHUHU UX M0JIokeHus B Ilepuoanueckoit
cucreMe xumuyeckux siemeHToB Jl. M. MenneneeBa n crpoeHus aromoB. CTpoeHHe MeTaioB. MeTtannndeckast
CBSI3b U METAJUIMYECKasl KPUCTAIUIMYECKAsl pelI€TKa. DIEKTPOXUMUYECKUN PsJl HAIPSDKEHUH MeTauioB. Pu3ndeckue
U XMMHYECKHe CBOicTBa MeTayioB. OOmue crnocoObl moiydeHus: MeTayuioB. [loHsATHE O KOppO3MM METalIoB,
OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Koppo3uu. CIuiaBbl (CTallb, YyT'YH, JIOPATIOMUHUM, OpOH3a) U UX IPUMEHEHUE B
OBITY M TPOMBILIUIEHHOCTH.

[[lerounble MeTasuibl: NOJIOKEHHE B llepuommueckoin cucreme xumuueckux sneMeHToB [l M. Menneneesa,
CTPOCHHE UX aTOMOB, HaX0X/IeHUe B pupojae. OPu3nueckrue 1 XUMHUUECKUE CBOMCTBA (Ha MIpUMEpe HATPUs U Kajus).
Oxcupl U THAPOKCHUIBI HATpUsI U Kanus. [I[puMeHeHne meaouHbIX METAJUIOB U UX COETUHEHUI.

[[lenouHo3eMenbHbIE METAIBI MArHUM W KaJIBLMU: MOJIOKEHHE B lleproauyeckoil cucTteMe XHMHUYECKHX
anemeHToB /[I. 1. Menneneesa, cTpoeHrne UX aTOMOB, HaxoxJeHue B ipupoje. Ousnyeckue 1 XUMUYECKUE CBONCTBA



Marfus ¥ Kaublus. BakHeimme coeAMHEHUs Kanblus (OKCH, THIAPOKCHUI, COH). JKECTKOCTh BOJBI U CHOCOOBI €€
YCTpaHEHHSI.

AmoMunuil: nosoxkenue B llepuogunyeckoi cucreme xumudeckux snemeHToB . M. MenneneeBa, cTpoeHue
aToMa, HaXOXJACeHHE B npupoje. Pu3ndeckne U XUMUYECKHE CBOMCTBA aTtOMUHUSA. AMGOTEpHBIE CBOMCTBA OKCHUIA U
TUAPOKCH/IA aTFOMUHHUSL.

Keneszo: nonoxenue B Ilepuoanueckoit cucreMe xumuueckux 3neMeHToB . . Menneneesa, ctpoenue atoma,
HaxoxJieHue B npupoje. dusnyeckrue u XuMuyecKkue cBOMCTBa xkemne3a. Okcuibl, THAPOKCU bl U conu xkenesa (1) u
xenesa (1), ux coctaB, CBOMCTBA U MOIYYCHHE.

Xumuueckuit sIkcnepumenm:

O3HaKOMJICHHE € O0pa3laMi METaJUIOB M CIUIABOB, MX (PU3MUECKUMH CBOWCTBAMH, M3y4YCHHE PE3yJIbTaTOB
KOPpO3UH METAJJIOB (BO3MOXKHO HCIIOJIb30BAHUE BUIAECOMATEpHUAIOB), OCOOCHHOCTEH B3aMMOJEHUCTBUSA OKCUIA
KaJIBLIMSI M HATPUS C BOJOW (BO3MOXKHO HCIIOJIb30BAaHUE BUCOMATEPUATIOB), UCCIEIOBAHUE CBOMCTB KECTKOM BOJIBI,
rpolecca TOPeHUsl JKele3a B KUCIOpoJe (BO3MOXKHO HCIIOJIb30BAHHWE BUJICOMATEPHANIOB), NMPU3HAKOB NPOTEKAHUS
KAueCTBEHHBIX PEaKIMii HAa HOHBI: MarHus, Kalbllus, alioMuHusA, nuHka, xene3a (II) u xenesa (III), meau (II),
HaOJNIOZCHUE M OIKMCAHHME TPOIECCOB OKPAIIMBAHMS IUIAMEHH HWOHAMU HATPHS, Kaldus W KaJbIUs (BO3MOXKHO
WCIIOJIb30BAHUE BUJICOMATEPHANIOB), HCCIeI0BaHUE aM(pOTEPHBIX CBOWCTB THAPOKCHIA AJIIOMUHHUS M THIPOKCH]IA
[IMHKA, PEIIeHNE YKCIIEPUMEHTAIILHBIX 33/1a4 110 TeMe «BaskHee MeTallibl U UX COSTMHEHUSD.

XHuMHS M OKPYKAIOLIAs cpeaa

BemectBa m Marepuanbl B IOBCEIHEBHON >KM3HM 4eJOBEKa. be3omacHoe HCIOIb30BaHME BEIIECTB HU
XUMHUYECKUX peakiuii B ObITy. [lepBasi moMoIb NMpu XUMUYECKUX 0XKOTaX M OTPABIICHUSIX.

XUMHYECKOE 3arps3HEHUE OKPYKAIOMICH cpebl (MpeaenbHas TOMyCTHMAasi KOHIICHTPAIMS BEIIECTB, Jaiee —
[TJK). Pons xumMuu B perieHUH 3KOJIOTHUECKUX MPOOIIeM.

Xumuueckuit IKcnepumenm:

M3y4eHue 00pa3loB MaTepuaoB (CTEKIIO, CIIJIaBbl METAJIOB, MTOJIMMEPHBIE MaTepUalbl).

Meostcnpeomemmnnie ceasu

Peanusanus MexXnpeaMeTHBIX CBA3€H ITPU U3YYEHUU XUMHUU B 9 Kilacce OCYHIECTBISIETCS Yepe3 UCIOIb30BAHUE
KaK OOIIUX €CTeCTBEHHO-HAYUHBIX MOHATUHN, TaK U MOHATUH, SBISIOUUXCS CUCTEMHBIMH JJIs1 OTAEIbHBIX MTPEIMETOB
€CTECTBEHHO-HAyYHOTO LUKJIA.

OOmue ecTecTBEHHO-HAy4YHbIE TMOHATHS: HAaydyHbIH (aKT, THUIOTE3a, 3aKOH, TEOpHs, aHajiu3, CHUHTE3,
KJIacCU(pUKanus, NepPUOJAUYHOCTh, HAOIIOJEHHME, IKCIEPHUMEHT, MOJECIUPOBAHHUE, H3MEPEHHE, MOJIeNb, SBIICHUE,
MapHUKOBBIN A((HEKT, TEXHOIOTHsI, MAaTEPHAIIBI.

®du3nka: Marepus, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIMJ, U30TOIbI, PaAMOAKTUBHOCTb, MOJIEKYIA,
AIIEKTPUYECKHUI 3apsijl, MPOBOJHUKH, MOIYIMPOBOTHUKH, AMIICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJO, OO0BEM,
arperaTHoe COCTOSTHHE BEIIEeCTBa, ra3, pacTBOpP, paCTBOPUMOCTb, KpUCTAJNIMYECKasi PeméTka, CIjIaBbl, (pU3nUecKue
BEJINYMHBI, €IMHULIBI U3MEPEHUSI, KOCMHUUYECKOE MPOCTPAHCTBO, IIJIaHETHI, 3BE3/1bl, COJIHIIE.

buonorus: ¢orocunres, apixanue, Ouocdepa, 3KocHCTEMa, MHUHEPAIbHbIE YIOOpPEHUS, MHKPOIJIEMEHTHI,
MAaKpO3JIEMEHTBI, IUTATEIbHbIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MuHepalibl, TOPHBIE TOPOIBI, MOJE3HBIE HCKOMAEMbIE, TOILITUBO, BOIHBIC

PECYpPCHI.

IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHA ITPOI'PAMMBI 11O XHMMHMHU HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pe3ylbTaThl OCBOEHHUS IMPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHMs JOCTUTAlOTCS B XOJe
oOy4eHHs XUMHM B €IMHCTBE Y4eOHONW M BOCHMTATENBHOW NESATEIBHOCTH B COOTBETCTBUH C TPaJAUIMOHHBIMU
POCCUICKIUMU COLMOKYIBTYPHBIMH M JTyXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMH, IPUHATHIMU B OOLI[ECTBE MPaBUIAMH U
HOpMaMHM MOBEJICHUSI U CIIOCOOCTBYIOT MTPOLIECCaM CAMOIO3HAHUS, CAaMOPa3BUTHUS M COLIMATM3ALINN 00YYarOLINXCS.

JINYHOCTHBIE pe3yibTaThl OTPAXKAIOT FOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS CHUCTEMOM MO3UTHUBHBIX
LIEHHOCTHBIX OPUEHTALIUM U PACIIUPEHNUE OIIbITA AEATEILHOCTH Ha €€ OCHOBE, B TOM YKCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIUTAHUS:

LIEHHOCTHOTO OTHOLIEHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY M HAYy4HOMY HAaCJIEIHUIO,
MOHMMAHUS 3HAUYEHUs] XUMHUYECKOM HayKH B JKU3HU COBPEMEHHOTO OOIIECTBa, CIOCOOHOCTH BJIAJETh JIOCTOBEPHOMN
uHpopMalue 0 MepeioBbIX TOCTHKEHUAX U OTKPBITHUSIX MUPOBOW M OTEUECTBEHHOM XUMHH, 3aUHTEPECOBAHHOCTH B
Hay4HBIX 3HAHUX 00 yCTpoiicTBE MHpa U OOIIEeCTBA;

2) TPAKAAHCKOT0 BOCIIUTAHUSI:

MIPEJCTABICHUS] O COLMAJbHBIX HOPMAaxXx M INPaBWJIAX MEKIMYHOCTHBIX OTHOLIEHUH B KOJUIEKTHBE,
KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO MOJIE3HOM, yueOHOUCCIEI0BATENBCKOM, TBOPUECKONW U IPYTUX



BUJAX JEATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JEATEIBHOCTH NPH BBINOJHEHUHM Y4EOHBIX,
MO3HABATENIbHBIX 3a/1a4, BBINOJHEHUH XUMHUYECKHX SKCIECPUMEHTOB, CO3[JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHUS K
B3aMMOTIOHMMAHUIO U B3aMMOIIOMOIIM B TIpoOILecCe 3TON y4eOHOW MesITeIbHOCTH, TOTOBHOCTH OIEHHMBATH CBOE
MOBEJICHHE M TOCTYIKA CBOMX TOBAPUILNEH C TO3UIMU HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHUS
IIOCJIEICTBUH IIOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUS:

MHPOBO33PEHUYECKUE TPEJICTABIECHUS O BEIIECTBE U XMMHUYECKOW peaKkluu, COOTBETCTBYIOIINE COBPEMEHHOMY
YPOBHIO Da3BUTHUA HAyKd M COCTABISIOIIME OCHOBY Ul TOHMMAaHUS CYIIHOCTH HAy4HOW KapTUHBI MHpa,
MPEJCTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI IPUPO/IbI, B3aUMOCBS3SX YeJI0BEKa C MPUPOTHON CPEoid,
O POJIM XMMUH B MIO3HAHUH ATUX 3aKOHOMEPHOCTEI;

MO3HABATEIbHBIE MOTHBBI, HANpaBJICHHBIE HAa TOJYYEHHE HOBBIX 3HAHUN 10 XUMHH, HEOOXOIUMBIE IS
00BsiIcCHeHUST HAOJIOTaEMBIX MIPOIIECCOB U SIBJICHHUH, TO3HABATEIBHOM, NH()OPMAIIMOHHON U YUTATEIBCKON KYIbTYPHI,
B TOM YHCJIC HABBIKOB CaMOCTOSATEIBHON pabOThl ¢ YUEOHBIMH TEKCTAMH, CIIPABOYHOM JINTEPATYpOH, TOCTYIMHBIMU
TEXHUYECKUMU CPEICTBAMH HH(DOPMAITMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYYEHHIO M IO3HaHUIO, JIF0OO3HATEIbHOCTh, TOTOBHOCTh M CIOCOOHOCTh K €aMOOOpa30BaHUIO,
MIPOEKTHOM U HCCIEIOBATEIbCKON JIESTEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPAaBJIEHHOCTH M YPOBHS OOydeHUS B
JaTbHEHIIIeM;

4) popMupoBaHNS KYJIbTYPbI 310POBbSI:

OCO3HAHHE LIEHHOCTH >KU3HHU, OTBETCTBEHHOT'O OTHOILIEHUS K CBOEMY 3/I0pPOBbIO, YCTAHOBKHU Ha 3JJ0POBbIN 00pa3
KU3HH, OCO3HAHHWE TOCJEICTBUA W HENPHUATHE BPETHBIX MPHUBBIYEK (YIIOTPEOIEHHS aJKOTOJIs, HAPKOTHUKOB,
KypeHus1), HeOOXOAMMOCTH COOIOJICHUSI MPaBHJI O€30MAaCHOCTH TMPHU OOpaIeHWHd ¢ XMMHYECKHMMH BEIIECTBAMH B
OBITY U peaJbHOM KU3HU;

5) Tpy/10BOro BOCIIUTAHUSI:

WHTEpEC K NPAKTUYECKOMY H3y4eHHI0O TpodeccHid W Tpyla pa3iMyHOrO pOJa, YBaKEHHE K TPYyAy H
pe3yibTataM TPYIOBOW AEATEIHHOCTH, B TOM YHCIE HAa OCHOBE TPUMEHEHHUS NPEAMETHBIX 3HAHWUU 10 XHMUH,
OCO3HAHHBII BBIOOP WHAMBUIYALHOW TPAaeKTOPHH TPOJIOJHKEHUST 00pa30BaHUs ¢ YIETOM JIMYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIIEITHON MPOPECCHOHATBHON IEATETLHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTH aJalTUPOBATHCS B MPOGECCUOHATIBHON CPEIE;

6) K0JI0rHYECKOT0 BOCTIUTAHHUSI:

9KOJIOTMYECKH 11€1ecO00pa3HOe OTHOIICHHE K TMPUPOJE KaK HCTOYHHKY U3HU Ha 3emiie, OCHOBE €€
CYIIECTBOBaHMS, MOHUMaHUE LIEHHOCTU 370pOBOro M Oe30macHOro obpa3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHUE K
coOCcTBEeHHOMY (DU3UYECKOMY M TICUXUYECKOMY 3/I0POBBIO, OCO3HAHUE IIEHHOCTH COOJIFOICHMS TIPaBUiI O€30MMacHOTO
MOBEICHHUS MIPH paboTe C BEIIECTBAMHU, a TAKXKE B CUTYALUSIX, YIPOKAIOIMINX 3I0POBbIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TMPUMEHSTh 3HAHMS, TOJy4aeMmble MPU H3YYCHUH XUMHUH, JUIS PELICHUs 3a/1ay, CBA3AHHBIX C
OKpY’Karolllel MPUPOTHONU CpeloH, Ui MOBBIIMICHUS YPOBHS SKOJOTHYECKOW KYJIbTYPbl, OCO3HAHUS TJ00aTbHOTO
XapakTepa SKOJOTHYECKHX MpoOieM M MyTed HX peHIeHHs] MOCPEIACTBOM METOJIOB XHUMHUH, HKOJIOTMYECKOTO
MBIIILJICHHSI, YMEHUS PYKOBOJICTBOBATHCS UM B [MO3HABATEIBHON, KOMMYHUKATUBHOM U COIIMAILHOM MPAKTHKE.

METAIIPEIMETHBIE PE3YJIbTATHI

B cocrase MCTAIIPECAMCTHBIX PE3YyJIbTATOB BbIACIIKIIOT 3HAYUMBIC I (bOpMI/IpOBaHI/IH MHUPOBO33PCHHA
O6H_ICHay‘IHBIC IIOHATHUA (BaKOH, TCOpHUA, IIPUHIMII, TUIIOTE3a, (I)aKT, CUCTCMA, IMPOHCCC, SKCIICPUMCHT U I[pyTOG.),
KOTOPBIC HCIIOJB3YHOTCA B €CTCCTBCHHO-HAYYHBIX y‘Ie6HLIX npeaMeTax M IO3BOJIAKOT HAa OCHOBC 3HAHUM M3 ATUX
npeaMcETOB CI)OpMPIpOBaTB MNpeaACTaBJICHHUC O LEJTOCTHOM HaquOﬁ KapTUHEC MHUpA, U YHUBCPCAJIBHBIC y‘IC6HHe
JercTBUs (HO3HaBaTeJIBHBIe, KOMMYHUKAaTUBHELIC, per.]'IHTI/IBHBIe), KOTOPbIC 00ecreynBarT Cl)OpMI/IpOBaHI/Ie
TOTOBHOCTHU K CaMOCTOATCIIBHOMY IIJIAHUPOBAHUTO U OCYIICCTBJICHUTO yqe6H0ﬁ ACATCIIbHOCTH.

Ilo3naBaTebHBIE YHHBeEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

ba3oBble Joruueckue JaeMcTBua:

YMEHHSI MCIIOJIb30BaTh NPUEMBI JIOTUYECKOIO MBILIJIEHUS IIPU OCBOEHUU 3HAHUMW: PACKpPbIBATh CMBICII
XUMHYECKUX MOHATHH (BBLICIATh UX XapaKTepHbIe MPU3HAKH, YCTAHABIMBATH B3aUMOCBSI3b C APYTUMU MOHSATHUSAMHU),
WCIO0JIb30BaTh MOHATHS AT OOBSCHEHUS OTIENbHBIX (PAKTOB W SIBJICHHM, BHIOMpPATh OCHOBAHUS U KPUTEPUU IS
KITACCHU(UKAIIMU XUMHUYECKHX BEIIECTB M XMMHUYECKUX pPEaKIIMii, yCTaHABIMBATh MPUYUHHO-CICJICTBEHHBIC CBS3U
MEXIY OOBEKTaMH H3y4YECHHs, CTPOUTH JIOTMUECKUE PACCYXKICHHS (MHIYKTUBHBIC, JCAyKTUBHBIC, IO AHAJIOTHH),
JIenaTh BBIBOABI U 3aKITIOUCHUS

yMEHUE NPHUMEHSATH B IMPOLIECCE IMO3HAHMS TMOHATUS (NPEAMETHbIE W METANpEeJAMETHbIE), CUMBOJIMYECKHE
(3HAKOBBIE) MOJIETH, HCIOJIb3yeMble B XHMHH, MPEOOPa30BBIBATH HIMPOKO MPUMEHSEMbIE B XHMHUU MOJETHHBIC
NPEJCTaBICHU — XUMHUECKUI 3HAK (CHMBOJI 3JIEMEHTA), XUMUYecKass GopMylia U ypaBHEHUE XUMUYECKON peakinu
— HpI/I peH_IeHI/II/I y[Ie6H0-H03HaBaTeJIBHBIX 3aga4dy, C Y‘IéTOM 9TUX MOACIbHBIX Hpe[[CTaBJIeHI/Iﬁ BBIABIISITD U



XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH U3y4aeMbIX 00ObEKTOB — XUMHUECKUX BEIECTB U XMMHUYECKHX PEaKIuil,
BBISIBJIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIIEJCTBEHHBIC CBSA3M M NMPOTHBOPEUYHUS B HM3y4aeMbIX IpOLECCax U
SIBJICHUSIX.

Ba3oBble nccienoBarebckne 1eiCTBUS:

YMEHHME HCIO0JIb30BATh IIOCTABJIEHHBIE BOIPOCHl B KAau€CTBE MHCTPYMEHTA IO3HAHUS, a TAaKK€ B KauecTBE
OCHOBBI 7151 (JOPMUPOBAHUS TUTIOTE3BI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHUI,

nproOpeTeHue OIbITa MO MJIAHWPOBAHUIO, OPTraHU3AlMN U MTPOBEICHUIO YICHUYECKUX IKCIIEPUMEHTOB, YMEHUE
HaOJII0/IaTh 332 XOJI0M IPOIecca, CaMOCTOATEIFHO MPOTHO3MPOBATH €r0 pe3yibTaT, (OpMyaupoBaTh 000OIIEHHS |
BBIBOJIBI 110 PE3YJIbTaTaM IPOBEIEHHOTO ONBITA, UCCIIEI0BAHUS, COCTABIISATH OTUET O MPOJIEIaHHOM padoTe.

Pa6ora ¢ undpopmanmeii:

YMEHHE BBIOMpATh, AHAIU3UPOBATh M HWHTEPIPETUPOBATH HHPOPMALMIO pPA3IUYHBIX BHIOB H  (GOpPM
MIPEJICTaBICHUS, TIOJIYYaeMYIO U3 Pa3HbIX UCTOUYHUKOB (HAY4YHO-TIOMYJSpHAsl JIUTEPATYpa XUMUUYECKOTO COAEPIKAHUS,
CIpaBOYHbIE TIOCOOUsI, pecypchl VHTepHEeTa), KPUTHUECKH OIIEHMBATh IPOTHBOPEUMBYI0 M HEIOCTOBEPHYIO
MH(POPMAIIHNIO;

YMEHHE NMPUMEHATh Pa3IU4HbIE METO/bI U 3alpOChl MPHU MOUCKE U 0TOOpE MH(OPMALIMKM U COOTBETCTBYIOIINX
JTAHHBIX, HEOOXOAMMBIX JJIsl BBIIOJHEHHUS YUeOHBIX M MO3HABaTENIbHBIX 3aJad ONpPE/eNEHHOTO THIa, TPHOOpeTeHne
ombITa B 00JacTH HCHOJb30BaHUS HHPOPMAIMOHHO-KOMMYHMKATUBHBIX TEXHOJIOTUH, OBJAJE€HUE KYJIbTYpOM
aKTUBHOTO MCIOJIb30BAaHUS PA3IUYHBIX MOMCKOBBIX CHUCTEM, CaMOCTOSITEIbHO BBIOMpATh ONTUMAIbHYIO (GopMy
NpeJicTaBieHUs MHQOpPMAallMM W WIIIOCTPUPOBATh pEIlaeMble 3aJlaud HECIO0XKHBIMH CXE€MaMH, JuarpaMMamy,
npyruMu opmamu rpaduKku U UX KOMOMHAIUSIMU;

YMEHHE HCIONb30BaTh M aHAJU3UPOBAaTh B IIpoliecce Y4eOHOM U HCCIeA0BATEIbCKON N1eATENbHOCTH
MH(OPMALIMIO O BIMSIHUM MPOMBIIIJIEHHOCTH, CEIbCKOTO XO3SHCTBAa M TPAHCIOPTA HA COCTOSHHE OKpY)Karolleu
MIPUPOTHOM CPEJIbI.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBUS:

YMEHHs 3aJaBaTh BONpPOCHl (B XO0J€ Juanora M (Wiad) AUCKYCCHM) IO CYLIECTBY OOCYXJAaeMOW TEMBlI,
(GbopMynHpOBATh CBOU MPEJIOKEHHS] OTHOCUTEIBHO BBIIOJIHEHUS PEATIOKEHHOH 3a/1auu;

YMEHHUsS MPEACTABJIATh IOJYyYEHHbIE PE3yJIbTaThl MO3HABATEIbHON AEATENBHOCTH B YCTHBIX M HMHCbMEHHBIX
TEKCTaX; JAeJaTh IMPE3CHTALMIO0 PE3YJIbTAaTOB BBIMNOJHEHUS XUMHUYECKOTO 3KCIepUMEHTa (J1a00opaTOpHOTO OIBITA,
71a00paTOPHON PabOTHI IO UCCIIEAOBAHUIO CBOMCTB BEIIECTB, YUeOHOTO MTPOCKTA);

YMEHHUsI Y4eOHOrO COTPYAHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM MO3HABATENILHON M MCCIIENOBATEIILCKOM
JEATeIbHOCTH NPU PELICHNH BO3HUKAIOIIMX IPoOIeM Ha OCHOBE yuéTa OOIIMX MHTEPECOB U COIVIACOBAHUS MO3UIIUMN
(oOcyxneHns, OOMEH MHEHUSIMM, «MO3TOBbIE HLITYpMbI», KOOPAWHAIMS COBMECTHBIX JEMCTBUH, oONpejaereHue
KPUTEPHEB I10 OLIEHKE KaYeCTBA BBINOJIHEHHON pabOThI U JpyTrHe).

PeryasiTuBHble YHUBEPCAJbHbIE YUeOHbIE 1eCTBUSA:

YMEHHE CaMOCTOSATEIBHO OMPENENSITh LEIH JeSITeNbHOCTH, TUIAHUPOBAaTh, OCYLIECTBIATh, KOHTPOJIUPOBATh U
py HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO JIEATEIBHOCTh, BbIOUpaTh Hambosee 3dekTuBHbIE CIOCOOBI peIIeHUS
y4eOHBIX U TO3HABATENIbHBIX 337a4, CAMOCTOSATEIBHO COCTABJIATh UM KOPPEKTUPOBATH MPEITIOKEHHBIA alrOPUTM
NEMCTBUM MPH BBHINOJHEHUU 33/IaHU C YY4ETOM IOJIy4eHUSI HOBBIX 3HAHMUN 00 M3y4aeMbIX 0ObEKTaX — BEIIEeCTBAX U
peaknusx, OLIEHUBATh COOTBETCTBHE TOJYYEHHOIO pe3ylbTaTa 3asBICHHOW IIeH, yMEHHE WCIO0JIb30BaTh H
aHAJIM3UPOBATh KOHTEKCTHI, MIPEJIaraéMble B YCIOBUU 3a/ITaHUH.

INPEAMETHBIE PE3YJIBTATbBI

B cocTtaBe mpeaMeTHBIX pe3yabTaTOB 0 OCBOCHHUIO 00S3aTEIbHOTO COJIEpXKAaHUS, YCTAHOBJICHHOTO IaHHOM
¢benepanbHON paboueil MporpaMMOM, BBIIENSIOT: OCBOSHHbIE O0YJalONUMUCS HayYHbI€ 3HAHUS, YMEHUS U CIIOCOObI
neWcTBull, cneunduyeckue Ui OpeaMEeTHOH ob6macTu «XUMHs», BHJBI JIEATEIBHOCTH IO MOJYYEHUIO HOBOTO
3HaHUS, €r0 UHTEPIPETALUH, TPEOOPA30BAHUIO U TPUMEHEHHIO B Pa3IMYHBIX Y4EOHBIX U HOBBIX CUTYaLUAX.

K koHIy 00y4eHus B 8 Kkjiacce mpeiMETHBIC pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI OTpakaTh CHOPMHUPOBAHHOCTh
y 00yJaromuxcsi yMEHU:

e PACKpbIBATb CMBICII OCHOBHBIX XHMHYCCKHUX TOHSTHM: aToM, MOJICKYJIA, XUMUYECKUMN OJICMCHT, HPOCTOC
BCIICCTBO, CJOXKHOC BE€IICCTBO, CMCECH (OI[HOpOI[HaH n HCO,Z[HOpOI[Haﬂ), BaJICHTHOCTb, OTHOCHUTCJIbHAA
aTOMHad W MOJICKYJIIpHasA Macca, KOJIUYCCTBO BCHICCTBA, MOJIb, MOJISIpHAd Macca, MacCoBast OOJIA
XUMHUYECKOIo 3JICMCHTA B COCIAWMHCHHU, MOHHpHLIﬁ O6’LéM, OKCHJ, KHCJI0Ta, OCHOBAHHUEC, COJIb,
QJICKTPOOTPUIATCIIBHOCTD, CTCIICHb OKHCJICHHA, XUMUYCCKasd PCaKIusd, Knaccn(bm(aum{ peaKHHﬁi pcaknuuu
COCAUHCHUSA, PCAKIUU Pa3JIOKCHHA, PCAKIUHN 3aMCIICHHA, PCAKIHUU 06MeHa, 9K30- U SHAOTCPMHUYCCKUC



peakiuu, TerioBoi 3¢ (deKT peakuuu, sAPO aToMa, IEKTPOHHBIA CIIOW aTOMa, aTOMHAsi OpOHTAlb, PaInyC
aToMa, XMMUYECKas CBsI3b, MOJISIPHAS U HEMOJISIpHAsl KOBAJICHTHAs CBsI3b, MIOHHAS CBSI3b, MOH, KATHOH, aHUOH,
pacTBoOp, MaccoBas J0JIs BelllecTBa (IPOLEHTHAs! KOHLIEHTPAlKsl) B PaCTBOPE;

e  WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUUYECKUX MOHATUM M MPUMEHSTH 3TH MOHATHUS MPU ONMUCAHUU
BEILECTB U UX IIPEBPALLCHUN;

e HCIOJH30BaTh XUMHUYECKYI0 CHMBOJIMKY JUISI COCTaBIIEHUS (OpPMYyNI BEIIECTB M ypaBHEHUN XHMHYCCKUX
peaKuuii;

e  ONpEAETATh BAICHTHOCTh aTOMOB 3JE€MEHTOB B OMHAPHBIX COCTUHEHUSX, CTCIICHb OKHUCJICHHUS JJIEMEHTOB B
OWHAPHBIX COCAMHEHUSX, IPUHAIIC)KHOCTh BEIIECTB K ONMPEACIEHHOMY KIIACCY COCTUHEHUN 1o (opmyram,
BH/JI XUMUYECKOM CBA3M (KOBAJCHTHAS U MIOHHAS) B HEOPTAHUYECKUX COCTUHEHUSX;

e packpbiBaTh cMmbIici [lepuommueckoro 3akona JI. WM. MenneneeBa: JEMOHCTpUPOBATH MOHUMAaHHUE
MEPUOJIMYECKON 3aBUCUMOCTHM CBOMCTB XUMHMYECKUX BJIEMEHTOB OT MX MOJokeHus B llepumomnueckoi
CUCTEME, 3aKOHOB COXPAHEHMsI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YYEHMS,
3aKoHa ABOTaJIpo;

e ONHUCHIBATh M XapaKTepu30BaTh TaOIUuHyl0 Qopmy llepronnyeckoi CUCTEMBI XUMHUYECKHUX DSJIEMEHTOB:
pasnuyath NOHSATHUSI «rjaBHas nojrpymna (A-rpymma)» u «mobounas noarpymnmna (b-rpynma)», mamesie u
0oJbIIME TEPUOAbI, COOTHOCUTH 0003HAuUeHUs, KOTopble MMeloTcs B Tabnuue «llepuonnyeckas cucrema
xumuueckux onemeHToB J[. . MenneneeBa» C UHCIOBBIMM XapaKTEPUCTHUKaMH CTPOEHMSI aTOMOB
XMUMHMUYECKHUX JJIEMEHTOB (COcTaB M 3apsja sjapa, oOIlee YKUCIO D3JIEKTPOHOB W paclpelesieHue uX M0
AIIEKTPOHHBIM CJIOSIM);

e KJacCHU(UIIMPOBATH XUMUUYECKHUE DJIEMEHTHI, HEOPraHMYECKUE BEIIECTBA, XUMUUYECKHE Peakinu (10 YUCTy U
COCTaBYy YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, M0 TEIIIOBOMY 3D (PeKTy);

e  XapakTepu3oBaTh (OMUCHIBATh) OOLIME XMMHUYECKHE CBOWCTBA BEIIECTB Pa3IMUYHBIX KJIACCOB, MOJTBEPKIast
OTIMCaHUE TPUMEPAMH MOJIEKYISIPHBIX YPAaBHEHHH COOTBETCTBYIOIINX XUMHYECKUX PEAKIIHIA;

e TIPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX KadeCTBEHHOI'O COCTaBa, BO3MOYKHOCTH
MPOTEKAHUS XUMUYECKUX TIPEBPAIICHUI B Pa3JIMUHBIX YCIOBHSIX;

e  BBIYUCIIATH OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYKO MAacChl BEIIECTB, MACCOBYIO JIOIK XHUMHYECKOTO
alieMeHTa 1o (opMmylie COoelMHEHUs, MAacCOBYIO JIOJIO BEIIeCTBA B PacTBOPE, MPOBOJAUTH PacUETHl IO
YPABHEHUIO XUMHUYECKOU PEaKIIVH;

e TPUMEHATH OCHOBHBIE ONEPALUU MBICIUTEIHLHON AEATEILHOCTH — aHAIM3 U CHHTE3, CPaBHEHHE, 0000IIeHHE,
CUCTEMAaTH3alHI0, KIACCU(PHUKAIUIO, BBISBICHHE MPUYMHHO-CIEICTBEHHBIX CBA3€H — JJISl M3Y4Y€HHUs CBOMCTB
BELIECTB M XMUMHMUYECKUX PEAKIIHI, eCTeCTBEHHO-HAay4HbIe METOJbl MO3HaHHS — HaOIIOIeHHE, U3MEpEHUE,
MOJENUPOBAHNE, SKCTIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN);

e CIeJOBaTh IpaBWJIaM IMOJIb30BaHUS XMMHUYECKONW MOCYION U J1abopaTopHBIM OOOpYyIOBaHUEM, a TaKkKe
MpaBWJIaM OOpalleHus] ¢ BEUIECTBAMH B COOTBETCTBUU C HMHCTPYKIUSMHU IO BBIOJHEHHUIO Ja0OPATOPHBIX
XMUMHYECKUX OIBITOB IO MOJYYEHHUI0O U COOMpPaHUIO Ta3000pa3HbIX BelIECTB (BOAOpPOAAa M KHUCIOPOJA),
MIPUTOTOBJICHUIO PACTBOPOB C OINPEAECIIEHHOW MacCOBOM J0J€il pacCTBOPEHHOIO BEUIECTBA, IJIAHUPOBATH U
[IPOBOJIUTh XUMHUYECKHE SKCIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB WLIEIOYEH M KUCIOT € MOMOIIBIO
WHIUKATOPOB (J1akMyc, (heHosnTaaernt, MeTUIOPaHK U IPYTHeE).

K xoHmy oOyuyenus B9 KJjacce IpeMETHbIe pe3yibTaThl Ha ©0a30BOM ypPOBHE JIOJUKHBI OTpakaThb
Cc(OPMHUPOBAHHOCTh y O0OyHAIOIUXCS YMEHUI:

e PACKpPBIBaTh CMBICI OCHOBHBIX XUMHUUYECKUX MOHATUN: XMMUYECKUN DIIEMEHT, aTOM, MOJIEKYJIa, UOH, KaTHOH,
AQHUOH, IIPOCTOE BEILIECTBO, CIIOKHOE BELIECTBO, BAJIIEHTHOCTb, DJIEKTPOOTPULIATEIBHOCTb, CTEICHDb
OKHCIICHHsI, XUMHUECKasl peaklins, XUMHUYECKas CBA3b, TEMIOBON APPEKT peaklnuu, MOJib, MOJIIPHBIN 00BEM,
pacTBOp, 3JIEKTPOJIUTHI, HEIIEKTPOJUTHI, 3JIEKTPOJUTUYECKAs IUCCOLMAIUSA, PEaKIMU HOHHOTO OOMeEHa,
KaTaJllu3aTtop, XHMHYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTHMble pEaKIHUH, OKUCIUTEIbHO-
BOCCTAaHOBUTEIIBHBIE PEAKLUU, OKUCIHUTENb, BOCCTAHOBUTEIb, OKUCICHUE U BOCCTAHOBIIEHHE, AJJIOTPOIIMS,
aM(pOTEepPHOCTh, XUMUYECKasi CBA3b (KOBaJEHTHAs, MOHHAs, MeTaJuIM4yecKas), KpHCTasIM4yeckas pemérka,
KOPpPO3Us METAIJIOB, CIUIABbI, CKOPOCTh XMMHUYECKON PEaKLUU, MPEAEIbHO JolycTuMas kKoHueHTpauus [IJIK
BEILIECTBA,;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMHUYECKUX IOHATUA U IMPUMEHATH OTU MOHATUSA IPU ONUCAHUU
BEILECTB U UX IIPEBPALLECHUN;

e HCIOJB30BaTh XMMHMUYECKYIO CHMBOJIUKY JUISI COCTaBJIEHUS (OPMYNl BELIECTB M YPAaBHEHUH XUMHUYECKHX
peakLuii;

° onpCAC/IsITb BAJICHTHOCTb W CTCICHb OKUCJIICHUA XUMHUUCCKHUX BJICMCHTOB B COCAUMHCHHUAX PA3JIMYHOTO
coCTaBa, MPUHAUIEKHOCTh BEIIECTB K ONPEIEIEHHOMY KIacCy COeMHEHUH 1Mo (GopMmyrnaM, BHJI XUMUYECKON



CBsI3U (KOBAJIEHTHAs, MIOHHAS, METAINTINYECKAs1) B HEOPraHMYECKUX COCAMHEHUSX, 3apsi] MOHA N0 XUMUYECKOU
dbopmyre, xapaktep cpeabl B BOJHBIX PAaCTBOPAaX HEOPraHUYECKUX COCAWHEHUH, TUI KpPUCTALTMYECKOU
PEIIETKY KOHKPETHOTO BEILIECTBA;

packpsiBaTh cmbici Ilepuoanueckoro 3akona /[[. M. MenaeneeBa M JEMOHCTPUPOBATH €r0 IMOHUMAaHUE:
OMMCBHIBATh M XapaKTEpU30BaTh TaOMUuHyto ¢opmy lleproauueckoil CHCTEMBl XUMHYECKHX 3JIEMEHTOB:
pa3nuyath TOHATHUS «TJaBHas moxarpynna (A-rpynmna)» u «mobounas noarpymmna (b-rpynma)», manbie u
00JIbIIME TIEPUO/IBI, COOTHOCUTH 0003HAYECHHS, KOTOPBIE UMEIOTCS B MIEPHOJMUYECKON TaOIUIlE, C YUCIOBBIMU
XapaKTepUCTUKaMH CTPOEHHS aTOMOB XHMUYECKUX OJJIEMEHTOB (COCTaB U 3apsia sAapa, o0Ilee 4YHCIo
AJIEKTPOHOB M paclpelesieHue HMX 10 JJIEKTPOHHBIM CIIOSIM), OOBSICHATH OOIIHE 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB 3JIEMEHTOB U UX COEAMHEHUN B Ipejeiax MajblX MEPUOJIOB U IVIABHBIX MOArPYII C
Y4ETOM CTPOECHHUS UX aTOMOB;

KJIacCu(UIIMPOBATh XMMHUYECKHE DJIEMEHTHI, HEOPraHMUECKUE BEIIeCTBA, XUMHUUECKUE peakiuu (TI0 YUCIy U
COCTaBy y4YacTBYIOIIMX B PEAKIMU BEIIECTB, 1O TEIIOBOMY 3(PQEKTy, 0 M3MEHEHHIO CTETICHEH OKHUCICHUS
XUMHUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOMNIME M CHEIUPUISCKHE XHUMHUYECKHE CBOMCTBA MPOCTHIX U CIOXKHBIX
BEILIECTB, MOATBEP)K/Iasi OMUCAHWE TMPUMEPAMHU MOJICKYJSIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIIN;

COCTaBJISAITh YPAaBHEHHUS DIIEKTPOJUTUYECKOW AMUCCOLMAIMM KHCIOT, IIeIo4Yell U cojei, MONHbIE WU
COKpAallIEHHbIE ypaBHEHHMsS peaklUWid HOHHOTO OOMEHa, ypaBHEHHUS pEaKlUMi, MOATBEP)KIArOIINX
CYIIECTBOBaHHE F€HETHUUECKOM CBS3U MEX/y BELIECTBAMH PA3JIMYHBIX KJIACCOB;

pacKkpblBaTh  CYHIHOCTb  OKHCJIMTEIbHO-BOCCTAHOBHUTEIbHBIX  pEaKUMid  MOCPEACTBOM  COCTaBJIECHUS
AIIEKTPOHHOTO 0ajlaHca 3TUX peaKLnid;

MIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3MOKHOCTH NMPOTEKAHUSI XUMHUYECKHX
MIpEBpAICHUH B PA3TMYHBIX YCIOBUSX;

BBIYHCIISATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAaccChl BELIECTB, MAaCCOBYIO JIOJI0 XMUMHUYECKOTO
alieMeHTa 1o (opmylie COelMHEHUs, MAacCOBYIO JIOJIO BEIleCTBa B PacTBOPE, MPOBOJUTH PacUETHI IO
YPaBHEHUIO XUMUYECKON PeaKIuu;

coOnrofaTh MpaBuiia MOJB30BAaHUS XUMHYECKOW MMOCYIOW M J1abopaTOpHBIM O0OpYIOBaHHEM, a TaKke
mpaBmiia OOpalleHHs C BEHIECTBAMH B COOTBETCTBHHM C MHCTPYKUMSMHU I10 BBIMOJIHEHHUIO JTAOOPATOPHBIX
XUMHUYECKUX OTIBITOB TIO MOJYYEHUIO U COOMPAHHIO Ta3000pa3HbIX BEMIECTB (aAMMHAaKa 1 YIJIEKUCIIOTO Ta3a);
MPOBOJUTH PEAKIHMH, TMOATBEP)KIAIONINE KAa4eCTBEHHBIN COCTAaB pa3JIMYHBIX BEIIECTB: pPAclO3HABATh
OTIBITHBIM TYTEM XJIOPUI-, OpOMHA-, HOIUM-, KapOoHaT-, Gocdar-, cunmkar-, cyinbhar-, THIPOKCUI-HOHBI,
KaTHOHBI aMMOHHMSI U MOHBI U3YYE€HHBIX METAIJIOB, MPUCYTCTBYIONINE B BOJHBIX PacCTBOPAX HEOPraHMYECKUX
BEIECTB;

MIPUMEHSITh OCHOBHBIE OTIEPAllUU MBICIIUTEIbHON JIEATEIbHOCTU — aHAlIU3 U CUHTE3, CpaBHEHUE, 00001IeHHe,
CUCTEMAaTH3allNI0, BBISBICHHE MPUYMHHO-CIEICTBEHHBIX CBSI3ed — MJIs M3Y4YEHUsS] CBOMCTB BEILECTB H
XUMHUYECKUX  PEaKlui, eCTECTBEHHO-HAay4yHble METOJbl MO3HAHWS — HaONIOJIEeHUE, HW3MEpEeHHue,
MOJENUPOBAHUE, SKCTIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KVIACC
Ne | HaumeHoBaHue pa3/iesioB U KoJsinyecTBo yacoB JuekTpoHHble (HuGpoBbIE)
n/n TeM IPOrpaMmabl Bcero | KontpoabHbie | [IpakTuueckune | 00pa3oBaTebHbIE PeCypChl
padoThI padoThI

Pa3nea 1. IleppoHayanbHbIe XUMH
xumuveckux 3j1emeHToB [I. U. MengeneeBa. CTpoeHue aToMOB.

YECKHUC ITOHATHUSA. Hepnonnqecm/lifl 3aKO0OH H Hepn()}m'{ecxaﬂ CucTeMa

1.1 | Xumus — BakHas 00J1aCTh 5 0 2 [[BubmmoTeka LIOK
€CTECTBO3HAHUS U https://m.edsoo.ru/7f41837c]]
MPAKTUYECKON JCSITeITbHOCTH
JeII0BeKa

1.2 | Ilepuoanueckuii 3aKOH U 7 0 0 [[BubmmoTeka LIOK
[epuoanyeckas cucrema https://m.edsoo.ru/7f41837c]]
XUMHUYECKHX dJIeMeHTOB JI.

N. MenneneeBa. CtpoeHue
aToma

1.3 | BemecTBa U1 XUMHYECKHE 15 1 0 [[BubmmoTeka IIOK
peakinuu https://m.edsoo.ru/7f41837c]]

Uroro no pazaeny 27

Paszpnen 2. BaxHeiluue npeacTaBuTe/ M HEOPraHMYECKUX BELECTB

2.1 | Bo3nyx. Kucnopon. [Toustue 6 0 0 [[BudmunoTexa [JOK
00 oKcHIax https://m.edsoo.ru/7f41837c]]

2.2 | Bogopona.Ilonstue o 8 0 1 [[BubmmoTeka IIOK
KHCJIOTaX U COJIIX https://m.edsoo.ru/7f41837c]]

2.3 | Bona. PactBopsl. [TonsTue 5 1 1 [[BubmmoTeka IIOK
00 OCHOBaHUSX https://m.edsoo.ru/7f41837c]]

2.4 | OCHOBHBIC KJIaCCHI 11 1 1 [[BubmuoTeka IIOK
HEOPraHUYECKUX https://m.edsoo.ru/7f41837c]]
COEUHEHUN

Hroro mo pazaeny 30

Pa3zgen 3. Xumnueckas cBsi3b. OKHCJINTE

bHO-BOCCTAHOBUTEJIBHBIC PCAKIINN

3.1 | Xumudeckas CBsI3b. 8 1 0 [[PubmuoTexa [JOK
OKHUCITUTEHHO- https://m.edsoo.ru/7f41837c]]
BOCCTaHOBHTEIIbHBIC
peakinuu

Hroro no pazaeny 8 0 0 [[PubmuoTexa [JOK

https://m.edsoo.ru/7f41837c]]

PezepBHOE Bpems 3 0 0 [[bubmmoTeka [IOK

https://m.edsoo.ru/7f41837c]]

OBIIEE KOJTUYECTBO YACOBTIO | 68 4 5

INPOI'PAMME

9 KVIACC

Ne | HaumeHoBaHMe pa3iesioB U KoaunvecTBo yacoB duaexkTpoHHble (HU(pOBLIE)

n/n TeM NPOrpaMMbl Bcero | KouTposbhbie | [IpakTuueckue | 00pasoBarebHbIe pecypebl

padoThI padoThI

Paspnen 1. BenmiecTBO M XUMHYecKHe peaKIIUA

1.1 | [loBTOpeHue u yriyoOneHue 5 1 0 [[bubmnoreka LIOK
3HAHWI OCHOBHBIX Pa3eiioB https://m.edsoo.ru/7f41a636]]
Kypca 8 Kiacca

1.2 | OcHOBHBIE 3aKOHOMEPHOCTHU 4 0 0 [[BubmuoTeka [JOK
XUMHYECKUX peaKInui https://m.edsoo.ru/7f41a636]]

1.3 | DnexTponuTUYECKas 8 1 1 [[BubmuoTeka [JOK
nuccoruanyst. XuMHUYeCKUe https://m.edsoo.ru/7f41a636]]
peaKIuu B pacTBOpax

Hroro no pasaeny 17
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Pasgen 2. HemeTa bl M UX COCTUHEHU ST

2.1 | OGmas xapakTepucTHuKa 4 0 1 [[bubmuoTeka LIOK
XUMUYECKUX JICMEHTOB https://m.edsoo.ru/7f41a636]]
VIIA-rpynnsl. ["anorenst

2.2 | O0mas xapakTepucTHuKa 6 0 0 [[bubnmoTexa LIOK
XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/7f41a636]]
VIA-rpynnel. Cepa u e€
COEJIMHEHUS

2.3 | OOmas xapakTepucTuKa 7 0 1 [[BubmuoTexa [JOK
XUMUYECKUX 3JIEMEHTOB VA- https://m.edsoo.ru/7f41a636]]
rpynnsl. A30T, pocdop u ux
COCJIMHEHUS

2.4 | OOmas xapakTepuCcTHKa 8 1 2 [[bubnuoreka [IOK
XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/7f41a636]]
IVA-rpynnel. Yraepon u
KPEMHUH U X COCTUHCHHUS

Wroro mo pazneny 25

Pa3nes 3. MeTa/uibl M HX COeIMHEHUS

3.1 | Obmue cBoOMCTBa METAIIOB 4 0 0 [[bubmmroTeka [IOK

https://m.edsoo.ru/7f41a636]]

3.2 | BaxkHeime MeTaIbl M MX 16 1 2 [[BubmmoTeka IIOK
COEIMHEHUS https://m.edsoo.ru/7f41a636]]

Wroro mo pazueny 20

Paznea 4. Xumus v oKpy:Kaomasi cpeia

4.1 | BemecTBa 1 MaTepHabl B 3 0 0 [[BubmmoTeka IIOK
JKH3HH YeJIOBEKA https://m.edsoo.ru/7f41a636]]

Hroro mo pazaeny 3

PesepBHoe Bpemst 3 0 0 [[BubmumoTeka IIOK

https://m.edsoo.ru/7f41a636]]

OBUIEE KOJIMYECTBO YACOB 68 4 7

I10 TTPOT'PAMME

MNOYPOYHOE IIVTAHUPOBAHUE
8 KJIACC
Ne Tema ypoka Kosn4yecTBo 4acoB Hara JJIeKTPOHHBbIE HU(PPOBHIE
n/n Bceero | Kontpoasnbie| [pakrudeckne | u3ydyeHusi | 00pa3oBare/ibHbIE pecypchl
padoThI padoThI

1 [Ipeamer xumun. Poib 05.09.2023 | [[bubnuoTtexa LIOK
XHMUH B KU3HU https://m.edsoo.ru/ff0d210c]
yenoBeka. Tena u
BEIIIECTBA.

2 [TonsiTue o merogax 07.09.2023 | [[bubaunoreka [IOK
MO3HAHUS B XUMUH. https://m.edsoo.ru/ff0d227¢]

3 ITpakTtuyeckas pabora Ne 12.09.2023 | [[bubauoreka [IOK
1 «I[IpaBuna paboTHI B https://m.edsoo.ru/ff0d23dc]
nabopatopuu U MPUEMBI
oOparteHus ¢
1a00paTOPHBIM
000pyIOBaHUEMY.

4 UucTele BelecTa u 14.09.2023 | [[bubmuoTeka [TOK
cmecu. CrocoObl https://m.edsoo.ru/ff0d26ca]
pas3zeneHus cMeceu.

5 [IpakTtuyeckas pabora Ne 19.09.2023 | [[bubauoreka LIOK

2 «Pa3nenenue cmeceit
(Ha mpuMepe OUNCTKU

https://m.edsoo.ru/ff0d28¢8]
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TTOBAPEHHOM COJIN)».

6 ATOMBI 1 MOJICKYJIBI. 21.09.2023 | [[bubnuoTreka [IOK

https://m.edsoo.ru/ff0d2a6c]

7 XHUMHUYCCKUE DICMCHTHI. 26.09.2023 | [[bubnuoreka IIOK
3HaKku (CMBOJIBI) https://m.edsoo.ru/ff0d2be8]]
XUMHYECKUX DJIEMEHTOB.

8 [TepBbie mOTIBITKH 28.09.2023 | [[Bubmuoreka [IOK
Kjaccu(pUKaIuu https://m.edsoo.ru/00ad9ffa]]
XUMHYECKUX JIEMEHTOB.

[TonsaTHe 0 rpymnmax
CXOJIHBIX JICMEHTOB.

9 [Tepuoanueckuii 3aKoH U 03.10.2023 | [[bubmmoTeka [IOK
[epuoanyeckas cucrema https://m.edsoo.ru/00ada52c]]
XUMHYECKUX JICMCHTOB
. Y. Menneneena.

10 | [lepmonsl, TpymIIBL, 05.10.2023 | [[BubmumoTteka [IOK
10 ITPYIIIIEL. https://m.edsoo.ru/00ada52c]]

11 | Crpoenue aToOMOB. 10.10.2023 | [[bubmmoTreka IIOK
CocraB aTOMHBIX S7IED. https://m.edsoo.ru/00ada342]]
H3oTomsI.

12 | CtpoeHnue 3MeKTPOHHBIX 12.10.2023 | [[bubnuoreka IIOK
000JI0YEK aTOMOB https://m.edsoo.ru/00ada6bc]]
3JICMEHTOB
[Tepuoanueckoi cucTemMbl
. Y. Menneneena.

13 | XapakTepucTtuka 17.10.2023 | [[bubmuoTteka [JOK
XHUMHYECKOTO 3JICMEHTa https://m.edsoo.ru/00ada824]]
IO €ro TOJIOKECHUIO B
[Tepuoanueckoit cucreme
. Y. Menneneena.

14 | 3naueHue 19.10.2023 | [[bubmmoTeka [IOK
[Teproanyeckoro 3aKkoHa https://m.edsoo.ru/00ada96e]]
JUISL pa3BUTHUS HAYKH U
npaktuku. 1. W.

MenneneeB — y4EHBIH,
MeIaror U IPakIaHKH.

15 | IIpocThie U CIOKHBIE 24.10.2023 | [[bubmuoreka LIOK
BEIIIECTBA. https://m.edsoo.ru/ff0d2a6c¢]]

16 | ATOMHO-MOJEKYISIPHOE 26.10.2023 | [[bubmuoreka LIOK
yUEHHeE. https://m.edsoo.ru/ff0d2d50]]

17 | 3akoH HOCTOSIHCTBA 07.11.2023 | [[bubnuoTtexa LIOK
cocTaBa BEIICCTB. https://m.edsoo.ru/ff0d2eae]]
Xumuyeckas popmyna.

BanenTtHocth aTOMOB
XUMHUYECKUX DJIEMEHTOB.

18 | OTHOCUTeNnbHAs aTOMHAS 09.11.2023 | [[bubnuoTeka LIOK
Macca. OTHOCHUTEIIbHAS https://m.edsoo.ru/ff0d323c]]
MOJIEKYJISIpHAsl Macca.

19 | MaccoBas most 14.11.2023 | [[bubmuoTeka [TOK
XMUMHYECKOTO DIIEMEHTA B https://m.edsoo.ru/ff0d350c]]
COCTMHEHUH.

20 | KomnuecTBo BemecTna. 16.11.2023 | [[BubmmoTeka [TOK
Mounbs. Monsipaas Macca, https://m.edsoo.ru/ff0d5230]]

21 | duzuveckue u 21.11.2023 | [[bubnuoteka [IOK

XUMHUYECKHUE SIBJICHUS.
XuUMHUECKasl peaKius.

https://m.edsoo.ru/ff0d37fa]]
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22 | IIpu3Haku U ycioBus 23.11.2023 | [[bubmuoreka LIOK
MPOTEKAHMS XUMUYCCKUX https://m.edsoo.ru/ff0d3al6]]
peaKuui.

23 | 3aKOH COXPAHEHUS MACCHI 28.11.2023 | [[bubnuoteka [IOK
BeliecTB. XMMUYCCKUE https://m.edsoo.ru/ff0d3b88]]
ypaBHCHUSI.

24 | BolunciacHUs KOJIUYCCTBA, 30.11.2023 | [[bubauoreka [IOK
MAacChl BEIECTBA IO https://m.edsoo.ru/ff0d5708]]
YpaBHEHHSIM XMMHYCCKHX
peakuui

25 | Knaccuduxarnms 05.12.2023 | [[bubmmoTeka [IOK
XUMHUYECKUX PEaKIHit https://m.edsoo.ru/ff0d3f34]]
(coenunenus,
pa3oKeHUs, 3aMEICHUS,
oOMeHa).

26 | [M. B. JIoMoHOCOB — 07.12.2023 | [[bubaunoreka IIOK
YUEHBIA-3HITUKIIOTIENCT. https://m.edsoo.ru/ff0d40c4]]
O6061enHne u
CHUCTEMaTU3alrs 3HaHH.

27 | KontposeHas pabota Nel 12.12.2023 | [[bubmmoreka IIOK
o Teme «BermecTa u https://m.edsoo.ru/ff0d4290]]
XHUMHYCCKUAC PEAKITHID)

28 | Bo3ayx — cMech ra3os. 14.12.2023 | [[bubnmoTeka [JOK
CocraB BO3/yXa. https://m.edsoo.ru/ff0d448e]]
Kucnopon — snemeHt u
rpocToe BemecTso. O30H

29 | ®usnyeckue u 19.12.2023 | [[bubmuoTreka [JOK
XHUMHYECKHE CBOMCTBA https://m.edsoo.ru/ff0d4614]]
KHCJIOpoJia (peakiuu
OKHUCIICHUS, TOPEHHE).

ITousarue 00 okcumax.

30 | CnocoOsl momyueHus 21.12.2023 | [[bubmmoTreka [JOK
KHCJIOPOa B https://m.edsoo.ru/ff0d497a]]
1a00paTOPHH U
MIPOMBIILICHHOCTH.

[TpumMeHeHne KuciIopoaa.

31 | TemnoBoii apdexr 26.12.2023 | [[bubmmoTeka [IOK
XHUMUYECKON peaKInu, https://m.edsoo.ru/ff0d4790]]
MIOHSATHE O
TEPMOXUMHUYECKOM
ypaBHEHHH, 3K30- U
SHJIOTEPMHUYECKHX
peaKIusX.

32 | TornwuBo (HeTh, yromib u 28.12.2023 | [[bubmuoreka LIOK
MeTaH). 3arpsi3HeHHe https://m.edsoo.ru/ff0d4c4a]]
BO3]lyXa, CIIOCOOBI €ro
MPEIOTBPAIIICHHS.

33 | [Ipaktuyeckas pabota Ne 09.01.2024 | [[buGmuoteka [IOK
3 o teme «I[lonyueHue u https://m.edsoo.ru/ff0d4ae2]]
coOupaHue KUCI0poaa,

H3YyYEHHUE ETO CBOMCTBY.

34 | Bomopon — 31eMeHT U 11.01.2024 | [[buGmuoTeka [TOK
MPOCTOE BEIIECTBO. https://m.edsoo.ru/ff0d4dd0]]
Haxosxnenue B ipupoie.

35 | ®dusmnyeckue u 16.01.2024 | [[BuGmmoTeka [TOK

XMMUYECKUE CBOWCTBA
Bojopoxa. IIpumenenue
BOJOpOJA.

https://m.edsoo.ru/ff0d4dd0]]
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36 | IloHsTHE O KHCIOTAX H 18.01.2024 | [[bubnmoTeka [JOK
COJISIX. https://m.edsoo.ru/ff0d50d2]]

37 | CriocoOblI moryueHust 23.01.2024 | [[bubmuoteka [IOK
BOJIOPO/Ia B JIAOOPATOPUH. https://m.edsoo.ru/ff0d4dd0]]

38 | Ilpaktuueckas pabora Ne 25.01.2024 | [[bubmuoteka [IOK
4 o teme «Ilonyyenue u https://m.edsoo.ru/ff0d4f42]]
coOupanue BOJAOPOIa,

HM3YyYECHHUE ET0 CBOMCTBY.

39 | MonspHsblil 00bEM Ta30B. 30.01.2024 | [[bubmmoTeka [IOK
3akoH ABorajpo. https://m.edsoo.ru/ff0d542e]]

40 | BeruncieHus o0béma, 01.02.2024 | [[bubaunoreka ITOK
KOJIMYECTBA BEIICCTBA https://m.edsoo.ru/ff0d55a0]]
ra3a 1o ero u3BeCTHOMY
KOJIMYECTBY BEIIECTBA
WIH 00bEMY.

41 | Beruucnenus 00bEMOB 06.02.2024 | [[bubaunoreka IIOK
ra3oB 10 YPaBHEHUIO https://m.edsoo.ru/ff0d5708]]
peaKIuy Ha OCHOBE
3aKOHA 0OBEMHBIX
OTHOIIIEHUI Ta30B.

42 | ®dusnyeckue u 08.02.2024 | [[bubaunoreka IIOK
XHUMUYECKHE CBOMCTBA https://m.edsoo.ru/ff0d587a]]
BOJIBL.

43 | CocTaB OCHOBaHHIA. 13.02.2024 | [[bubnmoTeka [JOK
[Tousitue 06 https://m.edsoo.ru/ff0d59e2]]
WHIUKATOpax.

44 | Boia Kak paCTBOPHTEIIb. 15.02.2024 | [[bubmuoTteka [JOK
Haceprmenusie u https://m.edsoo.ru/ff0d5b40]]
HEHACHIIIEHHBIE
pactBopbl. MaccoBas
J0J1s1 BENIECTBA B
pacTBope.

45 | Tlpaktuaeckas padora Ne 20.02.2024 | [[bubmmoTeka [IOK
5 o Teme https://m.edsoo.ru/ff0d5eba]]
«[IpuroroBnenune
pacTBOpPOB C
onpeaeIEHHON MacCoBOM
J0JIeH pacTBOPEHHOTO
BEIICCTBAY.

46 | KonTpoapsHas pabora Ne2 22.02.2024 | [[bubauoreka LIOK
o teme «Kucmopo. https://m.edsoo.ru/ff0d6342]]
Bogopoa. Bonay.

47 | OKcuapl: COCTaB, 27.02.2024 | [[bubmuoreka LIOK
KIaccu(uKaIus, https://m.edsoo.ru/ff0d664e]]
HOMEHKJIATypa.

48 | [Tonyuenue u 29.02.2024 | [[bubnuoteka [IOK
XUMUYECKHUE CBOMCTBA https://m.edsoo.ru/ff0d664e]]
KHCIIOTHBIX, OCHOBHBIX U
aM(pOTEPHBIX OKCHJIOB.

49 | OcHOBaHMS: COCTaB, 05.03.2024 | [[bubaunoTteka [IOK
KIaccu(puKaIus, https://m.edsoo.ru/ff0d67ca]]
HOMEHKJIATypa.

50 | Ilomyuyenwue u 07.03.2024 | [[bubnuotexa [IOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/ff0d67ca]]
OCHOBAHMM.

51 | Kucnotsr: cocras, 12.03.2024 | [[buGmmoTeka [TOK

KIIacCu(UKaIus,
HOMEHKJIATypa.

https://m.edsoo.ru/ff0dfee2]]
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52 | Ilomyyenwue u 1 14.03.2024 | [[bubamnoTreka [JOK
XUMUYECKHUE CBOMCTBA https://m.edsoo.ru/ff0dfee2]]
KHCITIOT.

53 | Conu (cpennue): 1 19.03.2024 | [[bubmmoTreka [JOK
HOMEHKJIATYpa, CIIOCOObI https://m.edsoo.ru/00ad9474]]
MOJTy4eHUS, XUMUYECKUE
CBONCTBA.

54 | Ilpaktuueckas pabora Ne 1 21.03.2024 | [[bubmuoteka [IOK
6. Pemenue https://m.edsoo.ru/00ad9b7c]]
AKCIIEPUMEHTAITBHBIX
3a7a4 1o TeMe
«OCHOBHBIE KJIacChl
HEOPraHMYECKUX
COCMHEHUIN.

55 | 'enetnyeckas cBs3b 1 02.04.2024 | [[bubmmoTteka [IOK
MEXTy KJaccaMu https://m.edsoo.ru/00ad9a50]]
HEOPraHWYECKUX
COEJIMHEHM.

56 | Ob6oOmenue u 1 04.04.2024 | [[bubmmoTeka [IOK
CHCTeMaTH3allus 3HAHUH. https://m.edsoo.ru/00ad9ch?]]

57 | KontpomnbHas padoTa Ne3 1 09.04.2024 | [[bubmmoTeka [IOK
o teme "OCHOBHBIE https://m.edsoo.ru/00ad9ela]]
KJIACChl HEOPTaHMUECKUX
COEMHEHUN".

58 | DIEKTPOOTPHUIIATEIIEHOCTh 1 11.04.2024 | [[bubnmoTeka [JOK
aTOMOB XMMHYECKHX https://m.edsoo.ru/00adaab8]]
AIIEMEHTOB.

59 | MonHas xummudeckast 1 16.04.2024 | [[bubmuoTreka [JOK
CBS3b. https://m.edsoo.ru/00adac34]]

60 | KoBaneHTHas nmoyspHas 1 18.04.2024 | [[bubmuoTteka [JOK
XUMHYECKask CBS3b. https://m.edsoo.ru/00adaab8]]

61 | KoBaneHTHas HenoJspHas 1 23.04.2024 | [[bubmmoTteka [JOK
XMMHYECKask CBA3b. https://m.edsoo.ru/00adaab9]]

62 | CteneHb OKUCIICHUS. 1 25.04.2024 | [[bubmmoTeka [IOK

https://m.edsoo.ru/00adae28]]

63 | OKUCIHTENbHO- 1 07.05.2024 | [[bubaunoteka [IOK
BOCCTaHOBHTEJIbHBIE https://m.edsoo.ru/00adb076]]
pEaKIHH.

64 | Oxucnurenu u 1 09.05.2024 | [[bubnuoTtexa LIOK
BOCCTaHOBHTEJIH. https://m.edsoo.ru/00adb076]]

65 | KonrponpHas padorta Ned 1 14.05.2024 | [[bubnnoTeka [IOK
o teme «CtpoeHue https://m.edsoo.ru/00adb486]]
aTroMa. XUMHYECKas
CBSI3bY.

66 | PesepBHBIN ypOK. 1 16.05.2024 | [[bubauoreka LIOK
O0o0meHne n https://m.edsoo.ru/00adb33c]]
CHUCTEeMAaTH3aIHsl 3HAaHHH.

67 | PesepBHBbI ypOK. 1 21.05.2024 | [[buGmuoteka LIOK
O06o0mmeHHe 1 https://m.edsoo.ru/00ad9cb?2]]
CUCTeMAaTH3aIlHsl 3HAaHHH.

68 | PezepBHBI ypOK. 1 23.05.2024 | [[bubmuoreka [IOK
O60061menue u https://m.edsoo.ru/ff0d61c6]]
CUCTeMAaTH3aIHsl 3HAHWH.

OBHIEE KOJIMYECTBO YACOB 638

IO MPOI'PAMME
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9 KJIACC

Ne Tema ypoka KosmmmuyecTBo yacos Mara DJIeKTpOHHbIe U (poBbIE

n/n Bcero | Koutpoanhbie | Ilpakruueckne | M3y4eHHs | 00pa3oBaTejbHbIE PeCypchl

padoThI padoThI

1 [Teprouueckuii 3aK0H. 1 05.09.2023 | [[BubmuoTeka [TOK
[epuoanyeckas https://m.edsoo.ru/00adb59e]]
CUCTeMa XUMHUYECKHX
anemeHTtoB /1. W.

MeneneeBa.

2 3aKOHOMEPHOCTH B 1 06.09.2023 | [[bubauoTexa [TOK
W3MEHEHHH CBOWMCTB https://m.edsoo.ru/00adb6b6]]
XUMHYECKUX 3JICMCHTOB
IIEPBBIX TPEX NEPUOIOB.

3 Knaccudukarnus u 1 12.09.2023 | [[Bubmuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/00adb7e2]]
HEOPraHMYECKUX
BEIIECTB.

4 Buaer xumudeckoi 1 13.09.2023 | [[bubnuoTreka IIOK
CBSI3U U THIIBI https://m.edsoo.ru/00adbac6]]
KPUCTATUICCKIX
pEMETOK.

5 KontponbHas padota 1 1 19.09.2023
Nel no teme
«IloBTOpEHNE N
yriIyOJieHue 3HAaHUN
OCHOBHBIX Pa3JiejioB
Kypca 8 Kiaccay.

6 Knaccuduxkanus 1 20.09.2023 | [[bubmuoTeka IIOK
XUMHUYECKUX PEaKIHii https://m.edsoo.ru/00adbchb0]]
M0 Pa3IUYHbIM
MIPU3HAKaM.

7 [Tonsatue o ckopoctu 1 26.09.2023 | [[bubmuoTeka [IOK
XHUMUYECKON PEaKI[iH. https://m.edsoo.ru/00adbe9a]]
[ToHsiTHE O TOMOTEHHBIX
U TeTePOreHHBIX
peaKIusx.

8 [TonsaTHE O XUMHYECKOM 1 27.09.2023 | [[bubaunoTteka [JOK
paBHOBecuu. PakTOPEHI, https://m.edsoo.ru/00adc28c]]
BIIUSIIOLIUE HA CKOPOCTh
XMUMHYECKON pPEeaKInu U
MOJIOKEHHE
XUMHYECKOTO
paBHOBECHS.

9 OxkucnuTensHo- 1 03.10.2023 | [[bubnuoTexa LIOK
BOCCTaHOBHTEIIbHBIC https://m.edsoo.ru/00adcade]]
peaxIuu.

10 | Teopus 1 04.10.2023 | [[bubnuoTeka [IOK
ANIEKTPOITUTUICCKON https://m.edsoo.ru/00adcd68]]
nuccouuanuu. CuibHbIE
U CJ1a0ble AJIEKTPOJIUTHI.

11 | NouHble ypaBHEHHS 1 10.10.2023 | [[bubnuoteka [IOK
peaxiuii. https://m.edsoo.ru/00add448]]

12 | Xumudeckue cBOMCTBA 1 11.10.2023 | [[bubnumoTreka [IOK

KHCJIOT U OCHOBAHHI B
CBETE NPEACTABICHUI
00 AIIEKTPOIMTUIECKON
JucCconuanuu.

https://m.edsoo.ru/00add5d8]]
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13 | Xumuueckue cBoicTBa 17.10.2023 | [[bubnuoreka [IOK
COJICH B CBETE https://m.edsoo.ru/00add8b2]]
MpeCTaBICHUI 00
BIEKTPOJIUTHYECKON
JMCCOLIUAITIH.

14 | TlonsTe 0 THAPOIIU3E 18.10.2023 | [[bubnuoreka IIOK
COJICH. https://m.edsoo.ru/00add9d4]]

15 | O6o06menue u 24.10.2023 | [[bubmmoTeka [IOK
CHCTeMAaTH3aIIUs https://m.edsoo.ru/00addd12]]
3HAHUI.

16 | IIpakTuueckas pabora 25.10.2023 | [[BubmuoTteka LIOK
Ne 1. «Pemienue https://m.edsoo.ru/00addbfa]]
AKCIIEPUMEHTATBHBIX
3a1a9y.

17 | KontpomnwHas pabora 07.11.2023 | [[bubaunoTexa [IOK
Ne2 1o Teme https://m.edsoo.ru/00addecO]]
«INEKTPOTUTHYECKAS
JICCOITHAITHS.

XUMUYECKUE PEAKIINU B
pacTBoOpax.

18 | OOmas xapakTepucTUKa 08.11.2023 | [[bubmmoTeka [IOK
rajoreHoB. XHUMHUYECKHE https://m.edsoo.ru/00addfe2]]
CBOICTBa Ha MPUMEPE
XJIopa.

19 | XmopoBoaopo. 14.11.2023 | [[BubmnoTreka [TOK
CoutsiHast KUCITOTA, https://m.edsoo.ru/00ade104]]
XUMHYECKIE CBOMCTBA,

MOJIy4eHue,
IPUMEHEHHE.

20 | IlpakTudeckas pabora 15.11.2023 | [[bubmmoTteka [JOK
Ne 2 o Teme https://m.edsoo.ru/00ade348]]
«ITonyuyenue coJistHOM
KHUCIIOTBI, U3yYeHUE €&

CBOWCTB.

21 | Beruucnenus mno 21.11.2023 | [[bubaunoTreka [JOK
YpaBHEHHIM https://m.edsoo.ru/00ade488]]
XUMHYECKUX PEaKLUi,
€CJIM OJINH U3 PEarcHTOB
JIaH B U30BITKE.

22 | OOmas xapakTepUCTHKA 22.11.2023 | [[bubnuoTtexa LIOK
aneMeHTOB VIA- https://m.edsoo.ru/00ade64a]]
TPYIIIHL.

23 | AnnoTporHbie 28.11.2023 | [[bubnuoTtexa LIOK
MOAU(DUKAIIIH CEPBI. https://m.edsoo.ru/00ade64a]]
Haxoxnenue cepol u eé
COEIMHEHUH B IPUPOJE.

XHUMHUYECKHE CBOWCTBA
CEpHI.

24 | CepoBogopoz, 29.11.2023 | [[bubmunoTexa LJOK
CTpocHUE, (PU3HUECKUE https://m.edsoo.ru/00ade802]]
U XUMHYECKHE
CBOMCTBA.

25 | Oxcunsl cepel. CepHas 05.12.2023 | [[bubaunoTeka [IOK
KHUCTIOTa, (PU3HUECKUE U https://m.edsoo.ru/00adea28]]
XUMHYECKHE CBOICTBA,

MIPUMEHCHHE.
26 | XuMUYEeCKUE peakiluu, 06.12.2023 | [[BubmuoTexa [TOK

JICXKAIKEC B OCHOBC

https://m.edsoo.ru/00adec8a]]
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MIPOMBILIIEHHOTO
crioco0a MoTy4yeHHs
CEpPHOM KHUCIIOTBHIL.
XUMHUUYECKOe
3arpsi3HEHue
OKpYKaroLIEn CpeJibl
COCIMHCHUSIMU CEPBI.

27

Briuucienue MaccoBoi
JIOJIM BBIXOJA MPOAYKTa
peaKiuu.

12.12.2023

[[BubmuoTexa [JOK
https://m.edsoo.ru/00adec8a]]

28

OO01as XxapakTepucTuKa
2JIEMEHTOB V A-TpymIIbl.
A30T, pacipoCTpaHEHuUE
B IIpUpoAe, puznyecKkue
U XUMHWYCECKHUEC
CBONCTBA.

13.12.2023

[[BubmuoTexa [JOK
https://m.edsoo.ru/00adeeab]]

29

Ammuak, ero
¢buznueckue u
XUMHYECKHE CBOMCTBA,
MOJTy4eHUE U
MIPUMEHEHUE.

19.12.2023

[[BubmmoTeka IIOK
https://m.edsoo.ru/00adf004]]

30

[IpakTueckas pabota
Ne 3 mo teme
«ITonyyenne ammuaka,
V3y4YEHUE €r0 CBOWCTBY.

20.12.2023

[[PubmuoTexa [JOK
https://m.edsoo.ru/00adf180]]

31

A30THAg KHCJIOTa, €€
dbuznveckue u
XUMHUYECKHE CBOMCTBA.

26.12.2023

[[BubmmoTeka IIOK
https://m.edsoo.ru/00adf306]]

32

Hcnons3oBanne
HUTPATOB U COJICH
aAMMOHHS B KaUECTBE
MHHEPaJTbHBIX
yA0OpEeHMIA.
Xumudgeckoe
3arpsi3HEHUE
OKpYXKaloIen cpepl
COEeIMHEHUSIMM a30Ta.

27.12.2023

[[BubmumoTeka IIOK
https://m.edsoo.ru/00adf518]]

33

docdop. Oxcua
docdopa (V) u
dhochopnas kuciora,
(dbuznveckue u
XUMUYECKHUE CBOWCTBA,
MOJTyYCHHUE.

09.01.2024

[[PubmuoTexa [JOK
https://m.edsoo.ru/00adf68a]]

34

Hcnonb3oBanue
¢docdarto B kauecTBe
MUHEpaJbHBIX
yaoOpeHuit.
3arpsi3HeHue
IIPUPOJHON CpEbI
dbocdaramu.

10.01.2024

[[bubmuoTeka [IOK
https://m.edsoo.ru/00adfc20]]

35

Yraepon,
pacrpoCcTpaHEeHUE B
npupoje, Gpu3nuecKue u
XUMHUYECKHE CBOMCTBA.

16.01.2024

[[bubmuoTexa [IOK
https://m.edsoo.ru/00adfd9c]]

36

Oxkcunpl yriaepojaa, ux
¢buznyeckue u
XHMHUYECKHE CBOMCTRA.
OKOJIOTUYECKHE

17.01.2024

[[bubmuoTexa [IOK
https://m.edsoo.ru/00adfebe]]
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po0OeMbl, CBSI3aHHBIE C
okcusiom yriepona (IV).

37 | YronpHas KUCIIOTA U €€ 23.01.2024 | [[bubmuoteka I[TOK
COJIH. https://m.edso0.ru/00ae006c¢]]

38 | [IpakTuueckas pabota 24.01.2024 | [[bubmuoteka [IOK
Ne 4 o Teme https://m.edsoo.ru/00ae027¢]]
"Ilonyuenue
YTJIEKUCIIOTO Ta3a.

KauectBennas peakuus
Ha KapOOHAT-HOH".

39 | [lepBoHauanbHBIC 30.01.2024 | [[bubmmoTeka [IOK
MOHATHUSA 00 https://m.edsoo.ru/00ae054¢]]
OpPraHHYECKUX
BEIIECTBAX KaK O
COCIIMHEHUSX yIIIepO/Ia.

40 | KpemHuii u ero 31.01.2024 | [[bubmmoTeka [IOK
COEIMHEHUSI. https://m.edsoo.ru/00ae080a]]

41 | IlpakTuueckas pabota 06.02.2024 | [[bubaunoTexa [JOK
Ne 5. Pemienne https://m.edsoo.ru/00ae0bf2]]
AKCIIEPUMEHTATLHBIX
3a7a4 1o TeMe
«Baxnenmue
HEMETAJIIBI U UX
COCITUHEHUS.

42 | KoHTpompHas paboTta 07.02.2024 | [[bubmunoTeka [JOK
Ne3 o Teme https://m.edsoo.ru/00ae0e18]]
«Baxneimue
HEMETaJUTbl U X
COCITMHEHUS.

43 | O0mas xapakTeprUCTHKa 13.02.2024 | [[bubmmoTteka [JOK
XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/00ae103e]]
— METaJUIOB.

Meranmndeckas CBsI3b U
MeTaJuThYecKast
KpHUCTaJITNYeCcKast
pemérka. Puznveckue
CBOWCTBA METAJIJIOB.

44 | XuMHUYECKHE CBOMCTBA 14.02.2024 | [[bubmmoTeka [IOK
METAaJLIOB. https://m.edsoo.ru/00ae1156]]
DNEKTPOXUMHYECKUN
psiA HaNpsIKEHU N
METaJUIOB.

45 | O6mme cnocoOsl 20.02.2024 | [[bubnuoTtexa LIOK
MOJIYYEHHS METAJLIOB. https://m.edsoo.ru/00ae1156]]
Crnnasel. Beruncnenus
M0 YpaBHEHUSIM
XUMHYECKUX PEaKIIni,
€CIIM OJIMH U3 PEareHTOB
COJICP’KUT MPUMECH.

46 | IloHsATHE O KOPPO3UH 21.02.2024 | [[buGmuoteka [IOK
METaJLJIOB. https://m.edsoo.ru/00ae1278]]

47 | lllenmo4Hble METAJLIBI. 27.02.2024 | [[bubnuotexa [IOK

https://m.edsoo.ru/00ae14b2]]

48 | OKcHIbl U THAPOKCHUIBI 28.02.2024 | [[bubmnotexa [JOK
HATPUS U KaJIHsl. https://m.edsoo.ru/00ae14b2]]

49 | lllenovyHO3EMENbHBIC 05.03.2024 | [[bubmuoTeka [TOK

MeETaIbl — KaJIbIIUU 1
MarHuu.

https://m.edsoo.ru/00ae15e8]]



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8

50

Baxxneiimnime
COEIMHEHUS KAJIBIIU.

06.03.2024

[[bubmuoTexa [TOK
https://m.edsoo.ru/00ae15e8]]

51 | OGoOmmenue u 12.03.2024 | [[1]
CUCTeMAaTH3AIIH
3HAHUI.

52 | XK&cTKoCTh BOJBI U 13.03.2024 | [[bubnuoteka [IOK
crocoObI eé https://m.edsoo.ru/00ae1886]]
yCTpaHEHHUS.

53 | [IpakTudeckas pabota 19.03.2024 | [[Bubmuoreka [IOK
Ne 6 o Teme https://m.edsoo.ru/00aelae8]]
"YKEcTKOCTh BOIKI U
METOIBI €€
ycTpaHeHus'".

54 | AmoMuHUM. 20.03.2024 | [[bubmmoTeka [IOK

https://m.edsoo.ru/00aelc64]]

55 | AmdoTepHbIe CBOWCTBA 02.04.2024 | [[bubmmoTeka [IOK
OKCH/JIa ¥ THIPOKCH/IA. https://m.edsoo.ru/00aelc64]]

56 | XKeneso. 03.04.2024 | [[bubmmoTeka [IOK

https://m.edsoo.ru/00ae1d86]]

57 | Okcumpl, TUIAPOKCUABI U 09.04.2024 | [[bubmmoTeka [IOK
coau xenesa (II) u https://m.edsoo.ru/00ae35e6]]
xenesa (111).

58 | O6oOmenne n 10.04.2024 | [[11
CUCTEMAaTH3aIHs
3HAHUM.

59 | IlpakTudeckas pabora 16.04.2024 | [[bubmmoTteka [JOK
Ne 7. Pemenne https://m.edsoo.ru/00ae3de8]]
AKCIEPUMEHTAIBHBIX
3a/1a4 1o Teme
«Baxuelmue MeTaibl
U UX COCTUHEHUS.

60 | Beraucienus mo 17.04.2024 | [[bubmmoTteka [JOK
YpaBHEHHIM https://m.edsoo.ru/00ae1750]]
XUMHYECKUX PEaKLUi,
€CJIM OJINH U3 PEarcHTOB
JlaH B U30BITKE WU
COJICP’KUT IPUMECH.

Brruncienus maccoBoi
JIOJTU BBIXOJ1a IPOIYKTA
peaxiuu.

61 | O6oOIIeHuE U 23.04.2024 | [1]
CUCTeMaTU3aIIHs
3HAHUU.

62 | KonrposnbHas pabora 24.04.2024 | [1]
Ne4 o teme
«Baxuenmue MeTabl
U UX COCTUHEHUSD.

63 | BemecTBa 1 MatepHabl 07.05.2024 | [[bubmuoTeka [IOK
B MIOBCEIHEBHOM KU3HU https://m.edsoo.ru/00ae3f50]]
YeNoBeKa.

64 | Xumugeckoe 08.05.2024 | [[bubmuoTeka [IOK
3arpsi3HeHue https://m.edsoo.ru/00ae4270]]
OKpY’KaroLEen CpeJibl.

65 | Ponp xumuu B pelieHnn 14.05.2024 | [[bubnuoteka [IOK
IKOJIOTHUECKUX https://m.edsoo.ru/00ae4270]]
npobiem

66 | PesepBHBIH YpOK. 15.05.2024 | [[bubmuoteka [IOK

O06o00611EHNE U

https://m.edsoo.ru/00ae0d0a]]



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

cUCTeEMAaTU3alus 3HaHUN

67 | Pe3epBHBIH YpOK. 1 21.05.2024 | [[bubmuoteka I[TOK
O06o0mIeHre U https://m.edsoo.ru/00adb33c]]

cUCTeEMAaTU3alus 3HaHUN

68 | PesepBHBIH YpOK. 1 22.05.2024 | [[bubmuoteka I[IOK
O06o0mIeHre 1 https://m.edsoo.ru/00ad9ch?2]]

cUCTeEMAaTU3alus 3HAHNN

OBIIEE KOJTUMYECTBO 68 4 7
YACOB IO IPOTPAMME

YUYEBHO-METOANYECKOE OBECIIHEYHEHUE OBPA30BATEJTIBHOI'O MPOLIECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUIS1 YYUEHUKA

» Xumus, 8 knacc/ 'abpuensua O.C., OctpoymoB W.I"., Cnankos C.A., AkunonepHoe o6miectBo «M3nareascTBo
«IIpocsemenue

* Xumus, 9 xknacc/ 'abpuensa O.C., Octpoymos WU.I'., Cnaakos C.A., AkuronepHoe o01ecTBo «M3marenscTBo
«IIpocsemenne»

Bsenute cBoil BapuaHT

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA

1. T'abpuensn O. C., Bockoboitnukosa H. I1., fmykoBa A. B. HactosnbpHas kaura yautenst. Xumus. 8 KII.:
Metoaundeckoe nmocoowue. - M.: Jlpoda, 2021.

2. I'abpuensn O. C., AmykoBa A. B. Terpaas s 1abopaTOpHBIX OMBITOB U NMPaKTHUYECKUX padoT. 8 kiI. K yueOHuKy
O. C. I'abpuensna «Xumus. 8 kimace». M.: Jlpoda, 2022.

3. T'abpuensn, O. C. Meroanueckoe nmocooue k yaeouuky O. C. ['abpuensna «Xumus». 8 kimacce / O. C. ['abpuensH.
— M. : dpoda, 2021. — 109.

4. I'abpuensn, O. C. Meroguueckoe nocooue k yueouuky O. C. [N'abpuemstna «Xumus». 9 kinacc / O. C. ['abpuernsiH.
— M. : poda, 2021. — 108.

5. Xumus : TexHosiorudeckue kaptel K yaeouuky O. C. ['abpuensna «Xumus. 8 kiaacc» : MeToaudeckoe nocooue / JI.
N. AcanoBa. — M. : Jlpoda, 2020

6. Xumus : TexHosjorndeckue kaptol kK yueoHuky O. C. ['abpuensna «Xumus. 9 kinace» : Meroaudeckoe nmocoowue / JI.
N. AcanoBa. — M. : Jlpocda, 2018

7. Xumus. 8 ki1.: KontponbHble U mpoBepoyHbie padoThl kK yueobnuky O. C. 'abpuensna «Xumus. 8» / O. C.
I"abpuensn, I1. H. bepeskun, A. A. Ymakosa u ap. - M.: JIpoda, 2022. nanHbie

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
BBeaurenannsiehttp://www.chemnet.ru ['azera « Xumusi» u caiit i yaurens «51 umy Ha ypoK XUMUI»
http://him.1september.ru Equnas xomneknus LIOP: [IpeaqmeTHas kKoiekuus « XuMus»
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-HayuHbBIE SKCIIEPUMEHTBI: XUMUs1. Koutekims
Poccuiickoro o01ieo6pa3zoBaTenbHOT0 Mopraia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoit

http://www alhimik.ru Beepoccuiickast oumnmaia mKoJIbHUKOB 110 XUMHUU

http://chem.rusolymp.ru Opranuueckast XUMHsL: SJ€KTPOHHBIN YUeOHUK Ul CPEIHEN MIKOJIbI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUU: 3JI€KTPOHHBINA y4eOHUK

http://www hemi.nsu.ru OTKpBITBIH KOJIeHK: XUMUS

http://www.chemistry.ru JluctaHuoHHast OTUMINAAA IO XMMUHU: TEIEKOMMYHHUKALIMOHHBIM 00pa30BaTeNbHbIN
MIPOEKT
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